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Preface

In this thesis I examined the effect of a large blunt
nosed radome on the lonqgitudinal/directional stability of a
C-18 aircraft. My evaluation was based on date gathered
from low speed wind tunnel testirg of a model Boeing 707-320B
aircraft configured with and without the large radome.

Since manufacturing a wind tunnel model is gencerally
quite expensive and time consuming, the feasibility of this
thesis was largely determined by the availability of a low
cost, readily available model. 1In 1976 M. Skujine concluded,
based on the results of a C-141 low speed wind tunnel test
using a model constructed from a 1/108 scale vacuform hobby
kit, that commercial hobby kits are a potential source for
accurate low cost wind tunnel models. Based largely on M.
Skujins' test results, T determined that a commercially
available 1/100 scale Boeing 707-320B vacuform hobby kit
would be adequate for my purpose. Of course this was also
due to the fact that there are no significant external dif-
ferences between C-18 and Boeing 707-320B aircraft.

In light of the small scale model and my des%re to have
a moveable rudder and horizontal stabilizer, considerable
credit must go to Mr. Jack Tiffany who converted the plastic
hobby kit into a wind tunnel test article complete with the
moveable control surfaces mentioned., I alsoc wish to express

appreciation to Mr. Scotty Whitt and Mr. Nick Yardich, wind
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tunnel techniciane, whose cumulative knowledge, experience,
and concerted efforts are bLest represented by the high gqual-
ity of the date. Their siills, gained over years of exper-
ience, and diligence are one of AFIT's most valuable assets.
Great appreciation is also extended to Professor Harold C.
Larsen who provided valuable insight and guidance together
with my advisor, Maj Michael L. Smith. The most credit of
all must go to my wife, Tricia, who not only put up with my
various moods during the 11 months spent on this project,

but provided constant support and encouragement.




TABLE OF CONTENTS
Page

Preface . o« ¢ o o o s+ ¢ o o o o o o s o e s a e s+ e o o 1ii
List of FiQUIres « o« o « ¢ o o o o 2 « o o o & »
List of Symbols « « « ¢ ¢ v ¢ ¢ ¢ o o o o o o =«

ADSETAct ¢ ¢ o ¢ o o o o o o o 2 e s+ 4 e 2 e e o o o o Xiii

I. Introduction . . ¢« & ¢ ¢ v & ¢ o ¢ + ¢ o o o 1
Background . . . . ¢ « + s e v & o« o o o o 1
Problem . . « ¢ ¢ ¢ « o« o + o o o o s « o 1
Objective .+ ¢« ¢« ¢« & ¢ o o o o s o o o« o o 1
II. Test Equipment .+ . o ¢ ¢ o o o o o o o o s & @ 5
Wind Tunnel .« & ¢ ¢ ¢ o ¢ o o o o s o o o = 5
Mode l » L ] . L] - L] - L ] - - - . . - - [ ] - L ] L] 6
Model/Tunnel Setup « « « o =« o &+ « a o s o 7
ITT. Static Stability Theory . . . . . . . « « « « « 11

Longitudinal Static Stability Theory . . . . 11
Static Directional Stability . . . . . . . . 12

Iv. General Test and Data Analysis Procedures . . . 14
v. Longitudinal Testing . . . ¢ . +« + « « « » + « 15

Longitudinal Test Procedure . . . . . . . . 15
Longitudinal Data Analysis . . . . . . . . . 15
Longitudinal Test Results . . . . « «. . « « 18
Static Stability . . . . . « .+« « < « < . . . 18
Lift o v ¢ v v 6 6 ¢ o 4 v e e 4o « o o o« « « 19
Dr8Qg o« o o o o o o o s o o o o« « o o« o o « o 20
VI Directionzl Te
Directional Test Procedure . . . . « . .« . . 28
Directional Data Analysis . . . . . « - . « 32
Directional Test Results . . . . . . . . . . 32

VII. Conclusions and Recommendations . . « - « « « « 36
ConNcluSiOnNS o« o o o o « s v o o s s « « « « 36

RecommendatiDnsg . « o« o o o = o o « « « « « 37

iv




Page
Bibliography . . . . . ¢ « ¢ ¢« ¢ &« < &

Appendix A: Data Reduction . . . ¢ . ¢ ¢ « o o + .
Appendix B: ACCULECY « s + « o o o o o & 5 o o

Appendix C: Test Conditions . . . . o« « ¢ o o o o

Appendix D: Graphical Test Results . . . . . . . . . 46
e Appendix E: Tabular Test Results . . . . . . . . ., . 94
@i Appendix F: C-~18 VS C-135 Dimensions . . « + + . « - 166

VITA o o o o o o o o o 5 o s o o o s a o o

e e e o« .o 167




List of FPigures

Figure Fage

f 1 Model C-18, BASIC Configuration . . . . . . . 2

; 2 Model C-18, ARIA Corfiguration with

A Calibration Block . « . « . « & . o o . o . . 3

jg 3 Model Measurement Setup . . . . . . . . . . . 8

E; 4 Model Measurement Setup . . « « ¢« =« ¢ 4+ « « . 9

i} 5 AFIT Five Foot Wind Tunnel . . . . . . . . . 10

?‘ 6 Longitudinal Tunnel Mount, BASIC

. Configuration . . . . . . . . « « « « « « « « 16

;5 7 Longitudinal Tunnel Mount, ARIA

g: Configuration . . ¢ .+ & & 4 & o ¢ ¢ « o « « « 17

ég 8 dCM/dCL vs CL Trim . ¢ ¢ ¢« o ¢« ¢« &« o + « . . 22

3; 9 CM vs CL' ARIA Configuration (CM about

L;_‘: 25% MAC) v v v v v v @ e e 4 4 e s e e s e . 23

‘Q 0:9 10 CM vs CL' BASIC Configuration (CM about

25% MAC) & ¢« 4 v 4 e e e e e e e e e e .. 24
11 CL ;s 0, Trim . . « & ¢ ¢ ¢ ¢ o« o o o o« « « « 25
12 Stabilizer Angle vs CL Trim . . « + « « « .« . 26
13 CD vs CL TEIM ¢ v ¢ v ¢ o o o o o o o o o « « 27
14 Sideslip Tunnel Mount . . . . . . . . . . . . 29
15 Sideslip Tunnel Mount . . . . . . . . . +« . .+ 30
16 Sideslip Tunnel Mount . . . . . . .« +« « « « .+ 31

Eé 17 CN vs B, BASIC Configuration (CN about

" 25% MAC) o « » « o & o & s o o o 4 o« o« o . 34
18 CN vs B, 2RIA Configuration (CN about

25% MAC) . o . . . . . . . - . - - . - . 35

Vi




4 Figure Page
h D-1 CM vs o, BASIC Configuration (CM about

s 25% MAC) . . v vt i v e e e e e e e e e e e 4T
i- D-2 Cy Vs o, ARIA Configuration (C, about
é;_':j 25% MAC) « v 4« ¢ v v 4 o 4 o s e s e+ e « . 48
§! D-3 dCM/dCL vs Cp, Stabilizer 7.0 Degrees . . . 49
C‘.-j T 3
?5 D-4 dCM/dCL vs C;, Stabilizer 4.0 Degrees . . . 50
x‘;_'.:
,i D-5 dCM/dCL vs Cp, Stabilizer 0.0 Degrees . . . 51
;; D-6 dCM/dCL Vs CL, Stabilizer -2.0 Dedrees . . . 52
gf D-7 dCM/dCL Vs CL’ Stabilizer ~6.0 Degrees . . . 53
) D-8 dCM/dCL vs Cy. Stabilizer -10.0 Degrees . . 54
;: D-9 CL vs a, BASIC Configuration . . . . . . . . 55
"‘ Q‘] D-10 CL vs o, ARIA Configuration . . . . . . . . 56
. D-11  Cp vs o, BASIC Configuration . . . . . . . . 57
&i D-12 C, Vs a, ARIA Configuration . . . . . . .. 58
;! D-13 CD Vs CL’ Stabilizer 7.0 Degrees . . . . . . 59
%ﬁ D-14 Cp vs C;. Stabilizer 4.0 Degrees . . . . . . 60
=
EQ D-15 CD Vs CL' Stabilizer 0.0 Degrees . . . o « . 61
ﬁ D-16 CD Vs CI' Stabilizer --2.0 Degrees . . .« . . 62

D-17 C, vs C,. Stabilizer -6.0 Degrees . . - . . 63

D-18 CD vs CL’ Stabilizer -10.0 Degrees . . . . . 64

2 G
! D-19 CD vs CL’ Stabilizer 7.0 Degrees . . . . . . 65 .
;ﬁ D-20 Cp Vs CE. Stabilizer 4.0 Degrees . . . . . . 66 =
l D-21 Cp Vs CE, Stabilizer 0.0 Degrees . . « . « . g7 <]

SO vii
oF
3 A PO PP L




Figure Page

D-22 CD Vs CE, Stabilizer -2.0 Degrees . « . « . . 68

D-23 CD Vs CE, Stabilizer -6.0 Degrees . . . . . . 69

2

D-24 CD vs CE, Stabilizer -10.0 Degrees . . . . . 70
. D-25 CD vs B, Rudder 0.0 Degrees . . . . « « « - . 71
; D-26 CD vs B, Rudder 5.0 Degrees . « « « « « « « « 12
%i D-27 CD vs B, Rudder 15.0 Degrees . . « « o « » « 73
éﬁi D-28 CD vs B, Rudder 25.0 Degrees . . « « « « o + 74
- D-29 Cp vs B, Rudder -5.0 Degrees . . . . . . . . 75
:52 D-30 Cp Vs B, Rudder -15.0 Degrees . . . . « « « « 16

o D-31 C, vs B, Rudder -25.0 Degrees . . . . . . . . 77

D-32 dCN/dB vs B, Rudder 0.0 Degrees . . . . « . . 178

(‘ D-33 dCN/dB vs B, Rudder 5.0 Degrees . . + « « = « 179
D-34 dCN/dB vs B, Rudder 15.0 Degrees . . . « . . 80
D-35 dCN/dB vs B, Rudder 25.0 Degrees . . . . . . 81
D-36 dCN/dB vs B, Rudder -5.0 Degrees . . . « . . 82

D~-37 dCN/dB vs B, Rudder -15.0 Degrees . . . . . . 83

D-38 dCN/dB vs R, Rudder -25.0 Degrees . . . . . . 84
Cq D-39 CY vs B, BASIC Configuration . . . . . . . . B85
' D-40 Cy Vs B, BASIC Configuration . . . « . . . . 8¢

D-41 dCY/dB vs B, Rudder 0.0 Degrees . . . . . . . g7
' q D~-42 dCy/dB vs B, Rudder 5.0 Degrees . . . . . . . g8

D-43 dCY/dB vs B, Rudder 15.0 Degrees . . . . . . B89

D-44 dCY/dB vs B, Rudder 25.0 Degrees . . . . . . Q¢
{} D-45 dCY/dB vs B, Rudder -5.0 Degrees . . « . . . 9]
o -~
o viii




D
i
¢
L

Figure Page
D-46 dCY/GB vs B8, Rudder -15.0 Degrees . . . « « « 92

VL.
W
el
‘\

.

AP
Lo
P
T
' .
NS
Vo
N

"n
{

T .

D-47 dCY/dB vs R, Rudder -25.0 Degrees . . « « . « 93

T P e et Sie g G et Py v e
:AT“:’.’(.,#!,",‘ T

K |

o e P, S e
T

o T "—',/‘\'—-ﬁ'/ﬂr P
; T
PR
RO . AT

i -~
£~
é ix




ARIA

BASIC

List of Symbols

Lift Curve Slope
Air Force Institute of Technology
Fuselage reference line angle of attack (degrees)

Angle between fuselayge reference line and tunnel
axis (degrees)

Advanced Range Instrumentation Aircraft
Wing Span

Standard Boeing 707-320C aircraft
Sideslip angle (degrees)

Angle between fuselage reference line and tunnel
axis (degrees)

Wind tunnel cross sectional area
Drag coefficient (D/% QS)
Induced drag coefficient (KCE)

plot

[l N

Zero lift drag coefficient from CD vs C
Trim drag coefficient

Uncorrected drag coefficient

Lift coefficient (L/% QS)

dCL/du (per degree)

Trimmed lift coefficient
Uncorrected lift coefficient
Aircraft center of gravity

Pitching moment coefficient (M/% QS MAC)

Wing body pitching moment coefficient




e

dCM/da (per degree)

dCM/dCL

Uncorrected pitching moment coefficient
Yawing moment coefficient (N/% QSb)

dCN/dB (per degree)

Thrust coefficient
Sideforce coefficient (Y/) QSb)

dCY/dB {(per degree)

Boundary correction factor
CD ARIA - CD BASIC
Wing wake blocking correction

CL BASIC - CL ARIA

Bouyancy correction

Measured drag less wire drag
Uncorrected drag

Wire drag

Total blocking increment

Total solid blocking increment
Total wake blocking increment
Body so0lid blocking increment
Wing solid blocking increment
Wind tunnel front lift measurement
Feet per second

Aircraft CG position (percent MAC)

xi




S

Y

Aircraft neutral point locution (percent MAC)

h

?] R howb Wing bedy neutral point (percent MAC)
K Drag Ploar Slope
K

Wing shape factor

1
K3 Body shape factor
Kn Static margin
Lu Uncorrected 1ift
M Pitching Moment
MAC Mean aeirodynamic cord
MPH Miles per hour
PSF Pounds per square foot
N Yawing Moment
Q Dynamic pressure
Qu Jncorrected dynamic pressure
Re Reynolds Number
RL Wind tunnel measured rear lift
S Model wing planform area
TiF Tunnel shape vs zero span factor
1w Tunnel shape vs wing span factor
Ty Downwash correction factor
Vh Tail volume ratio
Y Side Force

NOTE: All derivatives except dCy/dCy, are partial derivatives

xii




T TS
,'_l'_‘-'_ar_-l'_"‘J_.

- g e o
'..l!i."...., e
A NSRRI

At
2

.8 - P Y R
LI Y AL I LN

J—
el

-

.
o
.‘
[ocad

twpy -
e
ot

RIS

" RIS, -

REIACI SR )
v LN PR
AP LAY

~img
-_

Abstract

The Air Force intends to modify Boeing 707-320C aircraft
(Air Force designation, C-18) with the large blunt nosed
Advance Range Instrumentaticn Aircraft (ARIA) radome formerly
installed on EC-135 aircraft. This modification will signi-~
ficantly increase fuselage area forward of the aircraft cen-
ter of gravity and is expected to reduce longitudinal and
directional stesbility, and increase drag. These anticipated
aerodynamic changes were evaluated from data gathered on a
modified (ARIA) and unmodified (BASIC) 1/100 scale model C-18
tested in the AFIT five tfoot low speed wind tunnel. Longi-
tudinal data were gathered from -4 to +18 degrees angle of
attack {(a) at fixed stabilizer angles from -10 to +7 degrees.
Directional data were gathered from -6 to +6 degrees of side-

slip at fixed rudder angles from -25 to +25 degrees. At trim,

_ longitudinal static stability for ARIA was slightly less than

BASIC. AdCy/dC; was on the order of .03 at -.2 C;4 and .8
CLe and was on the order of .01 to .00l from .2 to .5 Cree
Below 12 degrees o a higher a was required for ARIA than
BASIC to achieve the same CL. The change in drag appeared
to be less than the accuracy of the drag measurement system
and could not be gquantified. The change in Directional sta-

tic stability was insigrificant.

xiii




I. Introduction

Background

In 1981 the 4950th Test Wing, Wright-Patterson AFB,
Ohio, began the acquisition of Boeing 707-320C commercial
aircraft. These aircraft will replace the current fleet of
EC-135 Advanced Range Instrumentation Aircraft (ARIA). A
number of the Boeing 707-320C aircraft (Air Force designa-
tion - C-18) will be fitted with the large ARIA radome (see

Figs 1 and 2) previously fitted to the EC-135 ARIA aircraft.

Problem

Since the addition of the ARIA radome significantly in-
creases fuselage area well forward of the aircraft center of
gravity (CG), a reduction in longitudinal and directional
stability was expected. Furthermore, since the C-18 is a
larger version of the EC-135 (see Appendix F for dimensions)
it was further anticipated that C-18 vs C-18 ARIA stability
differences would not necessarily correspond with EC-135 vs

EC-135 ARIA stability differences.

Objective

This study was undertaken to evaluate the change in
static stability of the C-18 aircraft due to addition of the
ARIA radome. Data for the evaltation were obtained from

wind tunnel experiment using a 1/100 scale model in the AFIT
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five foot, low speed wind tunnel. rocedures were established
to evaluate longitudinal and directional stability for C-18
basic ccnfiguration (BASIC) and C-18 ARIA. Since the data
were gathered in the form of model lift and drag, the lift

and drag characteristics of the model were also evaluated.

gy @




IT. Test Equipment

Wind Tunnel

The AFIT five foot Wind Tunnel was built in 1919 at
McCook Field, Dayton OH, and moved to its present location
in 1921. It is the open circuit, continuous flow type. The
tunnel has a closed test section, five feet in diameter and
18 feet in length, with a contraction ratio of 3.7/1.0. The
wooden tunnel, including the intake and diffuser, is contained
within a large building which provides a double return passage
for the air (see Fig. 5). Tunnel airflow is induced by two
12 foot counterrotating fans, driven by four 400 horsepower,
direct current motors, and is capable of providing test sec-
tion speeds up to 293 feet per second (fps) which corresponds
to a Reynolds Number (Re) per foot of 1.876 x 10% under sea
level standard day conditions. Total pressure is atmospheric.
Static pressure is measured by a manifold containing eight
static pressure ports 30 inches from the tunnel entrance and
2.5 feet forward of the test section. UDynamic pressure is
measured by a micromanometer connected to static and atmos-
pheric pressure.

This test utilized the three component wire balance,
which has front and rear lift wires perpendicular to and
drag wires parallel to the longitudinal tunnel axis. The

wires are connected to Toledo springless scales which are

I3,




v I I

i

T

Vo SV

e

equipped with tape printout data receording. The attitude
of the model relative to the longitudinal axis of the tunnel

was read on a calibrated mechanical analog counter.

Model

The test model (Figs 1 and 2) was constructed from a
1/100 scale vC-137, plastic, Nitto vacuform hobby kit. The
VC-137 is essentially a Boeing 707-320B which has no signi-
ficant external differences from the C-18. The hobby kit
was extensively modified in the AFIT model construction shop
for wind tunnel testing. The hollow body was filled with
epoxy and brass wing stiffeners were installed in the irboard
wing section. The 1rudder was free to move and could ke fixed
in five degree increments from zero to 25 degrees right (-)
or left (+). The horizontal stabilizer was also free to move
and could be pinned at seven or six degrees leading edge up
(positive incidence) and at two deqree increments from six
degrees to 10 dagrees leading edge down (negative incidence).
The mod=21 ARIA radome was manufactured in the model construc-
tion shop and was designed for easy installation and removal.
The rear 1lift wire attach point was mounted on a sting to

e between the empennage and the rear 1ift

wire. A removable calibration block was fitted to the top

of the model. The top and left side of the block were ma-

chined parallel to the longitudinal axis of the model.




Model/Tunnel Setup
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Prior to installing the model in the tunnel, the model
was precisely measured to determine the relative location of
the wire balance attach points (see Figs 8 and 9). From

these measurements, the angle of the balance relative to the

tunnel longitudinal axis was determined. This information
was used to position the rear lift scale to insure that the
Nl rear lift wire remained perpendicular to the drag wire as

the model was pitched. This was accomplished for both the

et el
o
ot

3
’

longitudinal and directional testing setup.

H

Due to the small scale wmndel, it was necessary to mount

FIrETTL o0

the front lift wire attachment trunions 10 inches apart. The

drag wires were, therefore, reset to a 10 inch spread to keep

FRFE

=i
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them parallel to the longitudinal axis of the tunnel.

LA AR

Once the model was mounted in the tunnel, the angle of

attack counter was calibrated in terms of the angle between

T T T T
L

T T T L

et

the model fuselage axis and the longitudinal tunnel axis.
Using an inclinometer, positioned on the calibration block,

mechanical counter readings were determined for each geometric

?

frtad

Y
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angle of attack/sideslip. Counter readings were aliways

approached in the positive (nose up) direction to minimize

vTaT e T Y
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L'-"'._.-“'
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inaccuracy from backlash in the mechanical gear system which

drives the counter.




o}
)
4
O
93]
oy
G
Q
5
O
[ %]
3
m
]
QO
=
—
Q
T
Q
=

3.

Fig.




-

Model Measurement Setup
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ITI. Static Stability Theory

Longitudinal Static Stability Theory

For an aircraft to have static longitudinal stability,
pitching moment coefficient (Cy) must decrease as angle of
attack (a) increases and increase as o decreases. This
assumes a positive nose up moment. Thus, for static stabil-
ity, dcy/da (CMa) must be negative. In general the wing and
fuselage produce a destabilizing moment (CMQ positive) which
is offset by the horizontal stabilizer to keep CMa negative
for the combined airplane. From the development in Chapter

Six, Reference 3, ignoring the influence of the propulsion

system,
CMG = cLOL (h - h)) {1)
where,
hn = hnwb - l/CLa (dCMacwb/da - Vi dCLtail/da) (2)
and
K, = (hy, - h) (3)

Ky is the static margin which must be positive for a stati-
cally stable airplane. For low speed wind tunnel applica--
tions, in the absence of Mach effects where CT = 0 and dyna-

mic pressure is held constant, it is possible to treat CM as

a unigue function of CL' Thus,

ch/ch =h - hg (4)

11
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Therefore, dCM/dCL must be negative for a statically stable
airplane.

Now, the addition of the ARIA radome to the C-18 air-
craft increases the fuselage area and length well forward of
the aircraft cenéer of gravity. Thus, any normal aerodynamic
force generated by the ARIA radome will act through a greater
lever arm and probably with increased magnitude relative to
the normal force generated by the BASIC airplane nose section.
This should result in a ferward shift of h,,,, and an increase
in dCMacwb/da. Thus, from equation 2, holding tail volume
and tail lift slope constant, the probable result of adding
the ARIA radome should be a forward shift of the neutral
point, reducing the static margin and increasing dCM/dCL.

Therefore, the ARIA radome should i1educe the longitudinal

static stability of the C-18 aircraft.

Static Directional Stability

For static directional stability, yawing moment (Cy)
must increase as sideslip angle (B) increases or dCy/dB must
be positive. This assumes yawing moment positive to the
right anq positive sideslip angle corresponding to nose left
of the flight path As with a ncrmal force, any sideforce
generated by the ARI2 adome will act through a greater lever
arm forward of the CG and probably with increased magnitude

relative to sideforce generated by the BASIC airplane nose

section. Thus the ARIA radome should be directionally

12




destabilizing and result in a decrease in dCN/dB and an

;;} increase in dCY/dB relative to the BASIC C-18 aircraft.
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-2 IV. General Test and Data
Analysis Procedures

Testing was accomplished with the model in ARIA config-

uration. Individual runs were accomplished at 60 pounds per

L

square foot (PSF) dynamic pressure at discrete values of

N ,,\: r_:.».‘.,. ;

wes” 8

stabilizer or rudder angle. Prior to data recording, model

R

center of rotation was reset to the wind off location and the

T

wires were mechanically vibrated to reduce the efiects of

T
t

ek

hysteresis in the wire/ulley system. At each angle of attack/

sideslip, eight readings were recorded wind on and three wind

gy

off on each of the front 1lift, rear lift and drag scales.

Multiple readings were taken and averaged to reduce data

&3

T
4

scatter. Wind off static values were recorded at least every

-y

other run throughout the angle of attack/sideslip range when

¢ =

runs were made close together. Static recadings were taken

PR

N e

s

«

before and after individual runs when a significant time

lapse existed between them. The data reduction outline is

AT

o

RGN

presented in Appendix A and accuracy discussion in Appendix B.

i

In order to extract stability derivatives and evaluate

trimmed 1lift and drag, it was necessary to fit the data to a

e e

t

mathematically representable curve. This was done using the

N

G P IAT

technique of least squares. Thus, curves plotted through
data represent a least square fit and have the polynomial

representation listed in Appendix E.

T S T ST

PR AR

14




ii ff; V. Longitudinal Testing

Longitudinal Test Procedure

Longitudinal testing was accomplished over a geometric

angle of attack range (o,.) from -4 degrees to 18 degrees,

g
with stabilizer angles from 10 degrees leading edge down
(-10 degrees) to 6 degrees leading edge up.

Longitudinal test conditions for BASIC and ARIA config-
urations are specified in Appendix C. For each stabilizer
angle, wind tunnel speed was stabilized and data were col-
lected in two degree o incremente from -4 degrees to 10
degrees, and in one degree increments from 10 degrees to 18
degrees. Data were first collected at zero degrees Qg then
collected from -4 degrees to 18 degrees Og by constantly in-
creasing o. Data collection was repeated at 16, 12, 8, 4,
and 0 degrees g as o was decreased., Stabilizer angles -2
degrees and 6 degrees were evaluated for the BASIC configur-

ation to demonstrate data consistency/measurement system

sensitivity and were not evaluated in the ARIA configuration.

Longitudinal Data Analysis

Trim points were evaluated by taking the angle of attack
or CL corresponding to zero Cu for each stabilizer angle.
Thus, the trimmed CL was determined directly from the Cy Vs

CL plot or indirectly from the trimmed a crossed referenced

to the CL vs a plot. Trimmed ¢ was determined in a similar

- . b : & S - e . . e e
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manner. Figures D3 through D8, which present ch/ch’ vs Cq,
were generated by taking the derivative of Cy vs CL and

represent the continuous slope of the second order curves in

the CM Vs CL plot.

Longitudinal Test Results

Longitudinal test results are presented in Figs 22-27

and D1-D25.

Static Stability

The model demonstrated positive longitudinal static
stapility for BASIC and ARIA configuration at all test con-
ditions prior to stall. The change in static longitudinal
stability between ARIA and BASIC ceonfigurations (AdCy/dCy)
was small, particularly in the mid 1lift coefficient range.
With reference to Fig. 8, it can be seen that for, trimmed
conditions, ARIA configuration was slightly less stable than
BASIC configuration, with the largest difference occurring
at the extreme lift coefficient values. AdCM/dCL was on the
order of .03 at -.2 C; trim and .8 Cit and on the order of
.012 to .0C1 from .2 to .5 CLt‘ The small AdCM/dCL in the
mid Cyt tenge indicated that the net destabilizing effect
generated by the ARIA radome was very small. dCM/dCL for
the two configurations is directly compared for each discrete
stabilizer angle in Figs D3 through D8. In general, the
plots show regions where the ARIA configuration is mor. and

iess stable than the BASIC configuration. The ARIA
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configuration was relatively more stable at high lift co-
efficients and positive stabilizer angles and at low lift
coefficients and negative stabilizer angles. This trend
indicates that there may have been interference due to the
ARIA radome on the horizontal stabilizer increasing stabil-
izer effectiveness and offsetting the anticipated destabili-
zing effect of the ARIA radome. However, with the exception
of -2 degrees stabilizer angle, the regions where the ARIA
configuration was relatively more stable are far removed
from the trim point and do not represent areas of practical

aircraft operation or significance.

Lif

For constant o values below approximately 12 degrees,

total 1lift for ARIA was less than total lift BASIC. This

conclusion is based on Fig. 25, CL vs o trim, which was ex-
tracted from Figs D1, D2, D9, and Di0. Conversely, a higher
angle of attack was required for ARIA than BASIC to achieve
the same CL‘ Apparently the higher o was required to increase
wing lift to offset a downloaded ARIA radome. Figure 11

shows that C. vs a trim ARIA crosses C

L vs o trim BASIC in

L
the vicinity of 12 degrees o. The gradual decrease in AC
indicates a gradually decreasing download on the ARIA radome
to approximately 12 degrees o which represents the zero lift
angle of attack f r the ARIA radome. This apparent download,

decreasing with increasing o, forward of the aircraft center

19



of gravity (CG) should produce a destabilizing nose down
moment, gradually decreasing as o increases to 12 degrees.
Data displayed in Fig. 8 is consistent with this expectation.
AdCM/dCL gradually decreased with increasing CL’ The increase
in AdCM/dCL at the Cy corresponding to 12 degrees indicates
that the ARIA radome was transitioning to an uploaded condi-
tion with a resulting destabilizing nose up moment. Figure
12, stabilizer angle vs CL trim, shows that a more negative
stabilizer angle was redquired to trim a given CL fnr ARIA

than BASIC which is also consistent with a downloaded radcme.

Drag
The change in drag due to the addition of the ARIA

radome appeared to be less than drag measurement system
accuracy and could not be quantified. Plots of Cp vs Cp and
Cp vs C% presented in Figs D13 through D24 for different sta-
bilizer settings show inconsistent drag differences between
BASIC and ARIA configurations. Based on Reference 1, a drag
increase due to the ARIA radome on the order of 6% was anti--
cipated. Thus, based or a model drag of .6 pounds (CD of
.033), a A drag on the order of .036 pounds (ACd on the order
of .002) was expccted. Based on theory, this difference
should be independent of stabilizer setting and remain essen-
tially <onstant over the linear range of the CD V3 Ci drag
polar. Test results were inconsistent with this theory.

This inconsistency was attributed to low model drag




below .5 CL' This apparently resulted in data inaccuracies
greater than the drag change due to the ARIA radome and
greater than the reading accuracy of the drag scale (.01
pound) . Data scatter was significantly reduced at high CL
where model drag was on the order of four pounds. The signi-
ficant scatter in the drag data at low force levels can
reasonably be attributed to friction within the long wire

and pulley system connecting the model with the drag scale.

In addition, a small variaticn in the longitudinal position
of the center of rotation would produce a large percentage

change in low level drag.
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VI. Directional Testing

Directional Test Procedure

With the model mounted for longitudinal testing, it was
not possible to measure sideforce or yawing moment. There-
fore, in order to accomplish directional testing, it was
necessary to extensively modify the model/tunnel mounting
arrangement using a tunnel setup developed by M. Skujins and
described in References 2 and 7.

Model directional test mounting is depicted in Figs 14,
15, and 16. A bar was installed in the model, passing through
the fuselage center line at 25% MAC perpendicular to the fuse-
lage longitudinal axis. The ends of the bar were connected
to the front lift wires. 1In this setup, the front and rear
lift scales measured sideforce and the drag scale still
measured drag as thc model was pivoted about the axis of the
bar. The model was fixed at zero angle of attack and the
stabilizer was fixed at zero degrees. Lift, which moved the
model offlcenterline, was countered with a five pound weight
mounted outside the itunnel and connected to the model through
the wire/pully arrangement shown in Fig. 14. Wind on and
wind off static readings were recorded with the weight on
and off respectively. With the model on centerline, the
resultant force due to the weight was perpendicular to the

lift and drag wires so that wind on lift and drag readings
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required no correcticn due to the weight. Conversely, the
weight was removed for wind off data recording to prevent a
component of the five pound weight from altering the static
readings.

Directional test conditions are noted in Appendix C.
Following tunnel stabilization, data were collected between
-6 degrees (nose down/right) and +6 degrees (nose up/left)
geomet.ric sideslip angle Bg. Data were first collected at
zero degrees Bg, then collected from -6 dégrees to +6 degrees
in two degree increments by constantly increasing sideslip
angle. Data collnction was then repeated at 4, -4 and 0

degrees.

Directional Data Analysis

Trim points were evaluated from the Cy Vs B plot for
rundder angles with zero yawing moment in the test sideslip
range. Plots of dCN/dB and dCY/dB vs B {(Figs D32, D38, and
D41-D47) were generated by differentiating Cy Vs B and Cy vs
B and represent the continuous slope of the second order

curves fitted through the data.

Directional Test Results

Directional test results are presented in Figs 17 and 18
and D25-D47.
The model displayed positive directional static stability

for BASIC and ARIA configurations at all rudder deflections



throughout the test sideslip range. Data displayed in Figs
jﬂ ' D-32 and D-38 show that dCN/dB ARIA was not significantly
?i different than dCN/dB BASIC. 1In addition, data displayed
in Figs D-41 through D-47 show that 4C,/d8 ARIA was not

; significantly different than dCY/dB BASIC. Since the anti-
cipated decrease in dCN/dB and increase in dCy/dB was not
observed, test results indicated that the model ARIA radome
generated very little sideforce, even with sideslip angles

up to the test maximum of -6.25 degrees.
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VII. Conclusions and Recommendations

Conclugions

The model demonstrated positive longitudinal static
stability for BASIC and ARIA configurations at all stabilizer
settings with model angle of attack below stall. As trim,
the ARIA configuration was slightly less stable than BASIC.
AdCM/dCL was on the order of .03 at -.2 CLt and .8 CLt and
on the order of .012 t¢ .001 from .2 to .5 CLt'

Below 12 degrees o a higher a was required for ARIA
than BASIC to achieve the same C;. Apparently the higher o
was required to increase wing lift to offset a downloaded
ARTIA radome. Cp, vs a plots for ARIA and BASIC crossed near
12 degrees o indicating an uploaded condition for the ARIA
radome above 12 degrees o.

The change in drag due to the addition of the ARIA
radone was anticipated to be on the order of .036 pounds.
This small difference appeared to be less than drag measure-
ment system accuracy, and could not be quantified.

T.e niodel displayed positive directional static sta--
bility for BASIC and ARIA configuration at test sideslip
angles from -6.24 to +5.77 degrees. Directional static sta-
bility did not change significantly due to addition of the

ARIA radome.

Although the model was relatively small, good moment




and lift results were obtained. However, the drag data in
the o range below seven degrees was erratic. This was pro-
bably due to the small drag force (on the order of .6 pounds)
generated by the model relative to the accuracy of the drag

measurement system.

Recommendat.ions

A. To determine drag due to the ARIA radome, a larger
model must be used.

B. Data collection should be concentrated at low angle
of attack and with stabilizer angles between -6 and +2
degrees.

C. If model size will permit, the variable stabilizer
should be designed with one degree pin increments between
-6 and +2 degrees.

Recommendations B and C will produce more trim lift,
trim drag, and trim moment data. Stabilizer angles between
-6 and 2 degrees will provide more trim data at positive

lift coefficients below stall.
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APPENDIX A

Data Reduction

The data were reduced on the AFIT Harris 500 computer
and plotted using the ASD Cyber computer and subprograms
written by CALCOMP Corporation. Wind tunnel boundary cor-
rectionc were applied following the method of Chapter Six
in Reference 6.

Longitudinal data reduction outline is as follows:

a. Correct measured drag for horizontal buoyancy ard

wire drag.

u wire

CDu = Du/QuS

b. Compute uncorrected total lift coefficient (CLu).

Lu=RL+FL

cLu = Lu/QuS

c. Compute solid blocking (egp).

. - I + 1.5
€sbw = Ky Tiw (WING VOLUME) /C

(BODY VOLUME)/cl'S




d. Compute wake blocking (ewb).

b = S Cpo/2C + 2.5 S/C (Cp - Cp; - Cp,)

Do

e. Compute total blockirg (&).

f. Correct lift coefficient.

C, = CLu (1 - 2g) - (72 Ao a)

where

Ao = 6 S/C cLu 57.3

o g. Correct o.

;! e a = + Aa {1 + 'C2) -~ FLOW ANGULARITY

e h. Compute uncoirected moment coefficient about 25%
,‘f‘_- ! MAC .

i. Correct moment coefficient.

Cy = CMa (1 - 2¢) + (.25 T, Aa &)

j. Correct drag coefficient.

i - s/c c?
A Cp = Cpull - 2e) - 8Cq, - 8Cp, + (6 8/C C))
4

%Q where

' §C_ = K, T, (WING VOLUME) c__sct-3
L Dw 1 1w Du :
LIS

;! . §C. = K, T (BODY VOLUME) C /Cl'S
N A Db 3 "1f Dou

i

i 10

T

;




Directional data reduction was essentially the same
except measured drag was also corrected for drag due to the
sideforce bar and lift data was sideforce data.

Due to inheent flow irregularities, wind tunnel air-
flow is generally not perfectly straight. Rather, there are
generally regions of upwash and downwash within the tunnel.
From test sideforce results, a downwash angle was determined
as the geometric sideslip angle which resglted in zero side-
force. A downwash correction of .76 degrees for BASIC and
.24 degrees for ARIA was used to correct the geometric angle
of attack/sideslip.

The system of equations generated by the least square
data fit routine was solved on the computer using the FORTRAN

code in Appendix C of Reference 8.
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APPENDIX B

Accuracy

Throughout the model/tunnel setup and testing operation
great care was taken to minimize the errors.

Model measurement was accomplished with the model posi-
tioned above a steel surface plate which served as a refer-
ence for a Starrett height gauge, accurate to within 1/1000
of an inch. The surface plate and the model were each
leveled tc within one minute of arc.

A Bausch and Lomb positioning telescope was used to
establish a constant model pitch/yaw pivot axis reference.
Following tunnel speed stabilization and model angle of
incidence reset, the front lift wire attach point was re-
aligned with the scope croszss hairs.

Geometric angle of attack/sideslip was calibrated to
within three minutes of arc by referencing the tunnel in-
stalled mechanical counter to an inclinometer positioned
on the model. By always approaching mechanical counter
readings in the calibrated direction the effect of gear
backlash/slippage was minimized and model incidence was
accuratg to within six minutes of arc during testing.

The springless wind tunnel scales “7ere preloaded to
keep them in their linear range. Rear lift and drag scales
were graduated in .02 pound increments and had a reading

accuracy within .01 pound. The front 1lift scale was

42



graduated in .05 pound increments and had a reading accuracy
i within .02 pounds.

Tunnel dynamic pressure was measured on a micromanometer
graduated in .001 inch of water increments. Dynamic pressure
was maintained within .0l inch of water during data recording.

Multiple readings were recorded at each test point, both
wind on and wind off. The readings were averaged to reduce

data scatter.
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T
:
R APPENDIX C
}‘ N Test Conditions
2 DYNAMIC PRESSURE 60 PSF
AVERAGE VELOCITY 232.5 FT/SEC
AVERAGE R,=303000 (Based on MAC = .2269 feet)
RUN  STABILIZER  RUDDER  CONFIGURATION  TUNNEL MOUNT
ANGLE (©) ANGLE (°)
1 ' 0.0 0.0 BASIC LONGITUDINAL
2 2.0 0.0 BASIC . LONGITUDINAL
3 4.0 0.0 BASIC LONGITUDINAL
4 6.0 0.0 BASIC LONGITUDINAL
5 7.0 0.0 BASIC LONGITUDINAL
;ﬁ 6 0.0 0.0 BASIC LONGITUDINAL
%3 7 -2.0 0.0 BASIC LONGITUDINAL
‘ ar 8 -6.0 0.0 BASIC LONGITUDINAL
g, 9 -10.0 0.0 BASIC LONGITUDINAL
é 10 0.0 0.0 ARIA LONGI TUDINAL
g 11 4.0 0.0  ARIA LONGYTUDINAL
&E 12 7.0 0.0 ARTA LONGITUDINAL
% 13 2.0 0.0 ARIA LONGITUDINAL
; 14 -6.0 0.0 ARIA LONGITUDINAL
3 15 ~10.0 0.0 ARIA LONGITUDINAL
% 16 0.0 0.0 ARIA LONGI TUDINAL
%f 17 ~2.0 0.0 BASIC LONGITUDINAL
% 18 0.0 0.0 BASIC SIDESLIP
% 19 0.0 5.0 BASIC STDESLIP
.
|
1




i
e RUN  STABILIZER  RUDDER  CONFIGURATION  TUNNEL MOUNT
5& e ANGLE (°) ANGLE(©)
$g: 20 0.0 -5.0 BASIC SIDESLIP
‘?3 21 0.0 ~15.0 BASIC SIDESLIP
i 22 0.0 ~25.0 BASIC SIDESLIP
23 6.0 15.0 BASIC SIDESLIP
24 0.0 25.0 BASIC SIDESLIP
25 0.0 25.0 BASIC SIDESLIP
i 26 0.0 0.0 BASIC SIDESLIP
fﬁ' 27 0.0 0.0 ARIA S.DESLIP
i 28 0.0 ~5.0 ARIA SIDESLIP
Eg 29 0.0 -15.0 ARIA SIDESLIP
%ﬁ; 30 0.0 ~25.0 ARIA SIDESLIP
fﬁf 0 31 0.0 5.0 ARIA SIDESLIP
%; ' 32 0.0 15.0 ARIA SIDESLIP
w 33 0.0 25.0 ARIA SIDESLIP
;Ei 34 0.0 0.0 . ARIA SIDESLIP
f? 35 .0 0.0 BASIC SIDESLIP
‘?ﬁ 36 0.0 5.0 BASIC SIDESLIP
= 37 0.0 ~25.0 BASIC SIDESLIP
38 0.0 15.0 BASIC SIDESLIP
39 0.0 5.0 BASTC SIDESLIP
40 0.0 ~5.0 BASIC SIDESLIP
‘e
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APPENDIX D

Graphical Test Results
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APPENDIX E

Tabular Test Results

This Appendix contains computer listings from the data
reduction programs. Included are the polynomial coefficients
corresponding to the appropriate least square data fit. The

polynomials are of the following form:

Yy = Al + A2X + A3X% + —mmmee + anxi-1

LIST OF SYMBOLS

Computer Symbol Thesis Symbol
AOA a
cD . Cp
CL CL
CL**2 cg

" CLALPHA Cr,
CM Cy
CMALPHA  Cmy,
CMCL CMe,
HN hn
BETA B
CN Cy
CNBETA dcy/ds
CcY ‘ . CY
CYBETA dCY/dB
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| ~0,013  =2.123 132 fL924 £L0cs £af29
'v' 0.140 "P'.I&} 0,020 C;HEB 3.?’32 (‘.(‘.l;.')
o 0.309 -G,203 C.026 ¢.029 0,339 . ngE
.Tt O,UUG '0-218 ':).':)L'? \A.Oaﬁ 00500 {‘..(‘-71
i 0,533 ~0,257 4087 LY 5,060 2000
> 0,797 -y277 R ¢,072 0,000 Nahuf
y 0.823  wh, s 54108 €.000 0,000 6aB00
W 0,869 - A0 T 131 C.000 0,000 0,000
B 0,913 -0, 308 Velb7 ¢.n00 ¢.000 N,690
- 0,940 «0,.3009 6,197 C.N00 0,000 (o000
W 0.966 -0a312 0e231 0,000 ¢.000 ce000
;' 0,989 0,000 (o2h7 ¢,000 04000 ne090
:| 1,002 0,000 9,290 0,000 ,000 0,600
S 1,002 0,000 h,291 0,000 0,000 T
4 0.993 Ve 106 ¢,273 ",000 GCeD0O - 0, 90
! (i‘ PUL {907 1AL COEFFICIENTS
P COEF CoslL LHscL CLx/CL CL/CL2#2
- AL =0, 12AF+00 D 304Ea0) N.233E=01 N.195E=01
™ 42 =0,272E40)  ~0,398%+400 =0,195F =31 Vel ULESOO
- A3 9,334E<fi] e 020t wl] 0.125E+90 0000540
) Ad O NNAESGY A DIST LIy CLOG0EM0] L0606 G)
. - TR L B YA - LY CNN0E4 0 fafU0Eeny
g Ak AR R IR AN SIS SR N 009T+0 T CATHM
., cL cret H o
- -~J,188 ~1,3037 145537
5 “0,013 0,244 nLS2uu
% 0,140 -0 ,P4RQ f ivau
& 0.309 «0,2206 LYl AN
i . 0,400 -",1972 0 LunT?

0,583 ealg170% hglign®
? 0.797 ~U,168¢a] (L u0uy
- 0,322 “-".13Le S L
: 0,860 i 1271 03771
- C.913 “0, 1167 e RHET
N 0.940 -0,118 Y
§ - 0906 35,1107 £ g7
' a7

------




o
. STABIL1ZER 7.0 DEGREES RULODEK 0.0 DEGREES
& ARJA COJFIGURATION
o
- CORRECTED NeTA
": EQa Cr cL cn CLxaxp
- -h4,27 ~0.057 0,208 .03 poouy
g . -2,24 ~0.138 0,724 N.029 n,nNt
- - -N,22 -0.153 0,125 9.029 Coentn
- 1,80 ~n,P0? 6,290 0,037 Candd
. 3,82 0,213 0,u3y n,0u5 U AT
L S.84 -0,234 0,507 0.0b1 * 0.322
" 7.85% 0,286 0.7C14 0.077 0091
9,8 -n,277 0,814 0.117 0,563
10,88 -0.280 0,R66 0,138 0750
11.88 =0.7R9 0,909 N,156 0327
- 12.29 -3,252 0,335 n,1%4 0,471
a 13,89 0,347 0.974 - 0,216 0,949
. 14,99 -n,324 0,978 0.239 0.975
y: - 15,99 -0,35% 1,906 N,269 1e012
- . T 16490 =0, 385 1,019 0.301 1,030
- 17,89 -0,313 0,9n6 0.311 0,973

LEASY SQUARE NaTA FIT

- CL, CD VS ACA, ORDER S
':; C* VS AQA, ORTER 3
" ADA . c~ cL co ClLas?
“'..‘ -‘!027 B IPMEIY "no-?""‘ 0.031 (R A
K 2,84 SRR E! -0,0320 0027 0.ant
x w022 N, thu .13 . N.Nn31 G.n19
. 1,86 -he107 N a2hb DeN37 Coti?
g 3,82 -2.023 ST n.au6 noynd
e 5.84 -1,2u3 0,570 N,059 0e320
- 7,85 0,260 r.6ua 0.081 0odin
Q9,87 0,277 0, Ne1)dl Nohkn
io,B88 =N.296 N.RA2 n,935 N, 74
11.88 =0.,796 NaQ90¢ 0,159 h,Aaa2
.- 12,89 0,507 A NI C.1486 LR
f‘! 13,49 -0.320 n,ov3 0,214 0oai?
’ 14,89 =N, 335 C.994 (,243 0,9RH
‘o 15,89 =5 .35) 1.00% n,27¢ a1
= 16,90 N.000 1,635 ", 295 IS !
E. 17,80 Nenn 0,794 ",313 (1 g G ko
P
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R T R
.0 ‘.'- LR A . T
.

"_'-':s"h‘ -~ A ‘.': T |‘: -'. '

T

A

e A '.».-.-..-‘ DA RO N . S
_r-_-.-_l,".:'}.’:‘ OUURERARRAMCIRY - CACAERCREACIERS . . M

fo.

s

COEF

i |
A2
L3
Y]
rS
Ab

4,27
-2,2d
=-0,22
1,80
3,82
5,84
7.85
9.87
10,88
11,88
12,9

© 13,89

14,89
15,89

C¥/7ACA

«Q0,168E+00

“(},182E=9)1

0,123F=1)2
~C,512t =01
C.000E+01%
C090E+0]

CMALPHA

-0,0315
;. .0248
-000185
-0,0143
-0.0110
-0,0090
-0,0083
-0,0088
«0,0095
-0,0105
-N,0119
«0,0135
-0,0155
-0,0177

LEAST SQUARE POLYKO¥IAL COEFFICTE.TS

.CL/AnA

0.150%+00
Ng77U =1
=0,108%=ip
0.5728«0u
-r)tf‘eqs’(c
00606»‘_'(’7

CLALPRA

G,0915S
¢,0032
C.07T7E
0,0740
c,.070¢
t.N6o6U
00,0605
0.0521
0,0166
N,0d04
0.0335
0.0253
C.0161
n,0158

99

Crsena

Ne3tuFw(]
nu?71E"02
Do PbRE=LT
-(‘03225"0‘3
NelU3E=Nu
“N,ISE-6

CALPrRAJA(R

“0,152F =]
De2nTEwq2
=C 153E=C3
NgNof+4
QCODOE'PGI
CaMOOE+(

CLALPLHAZANA

ﬂ.77u¢_.(}!
°Qac19Emip
¢ .|7;f'-:‘;'5
-00251‘:‘(15;
r.'ﬁu}i-‘:m
Faii0E+U



LEAST SCU&ARE LATA FIY .

CL VS CV, 2x0 DRNER
CL VS CC, &TH QRDFR
CL VS Chx, 2t[. IRNER
CO vS CL#*%2, 18T CGRDFF

CL~ Cw~ re Cirx CLax?2 c

-G,208 -0, 071 0,020 (031 Vel1h (o Pu
0,024 “t.119 0.031 ¢ r2h N IRy ry it
0el125 -{.154 Coe0Q7 C 030 D156 A
0.290 -0,191 S.036 G037 g3 (06
0,43t w(,220 1,00G C,nu7 n U1 r,07p
(i.Gh7 =-0,2d¢ 0,0k 0 CAD G000 A
NeT0] 0,269 0,078 C 77 n,6oon Y
D.814 =G ,2R7 0,109 ¢c,000 0,020 2,000
Oe¥ibb w(l 295 0,126 ¢, 000 D000 re0ct
0,909 ~(,301 0,167 G000 Ne0C0 0,000
Ne93% -0,305% 0,191 £.000 0,000 N ¢
0,974 0,310 .236 ¢.0n0 N.000 o 0nh
0,988 0,000 0,2%4 c.coe Co00F0 Y
1.00¢ 0.000 0.281 pn,o00 0,030 tatng
1.019 0,600 0,302 (1,000 n.060 A000
0,986 0.00¢ N.252 (.00¢C : n,oro L 00

POLYNCMIAL COEFFICIENTS

CUEF Cv/CL coscL Chx/CL CO/CLAR2

Al «0,125F+00 N,29RE =N}y 0,2778=01 Na276E=CY

B t2 =0,2LS5FE+400 = USEE=0] D.284E~C2 Cal02z+00
! L3 C.5¢5E=C1 RLIDEESND NOT0E=(Y PqULCE 4+
ad CLN00E401 L eGhOF4LD f,000%¢( Qo0 S
AY CoNIDELCY =0 2770 40 NNk ery ALLOHE ey
he C.00NFE4C 158840y NHd0F 4Ly Canihe any’

CL CrCL LN

o ~0,208  «0,2687F [a5147

. -0,024 -0,2479 C,u07¢
S 0,125 =0.2311 A RR
0,290 ~0,2124 AN T
0,431 «0,1965 0L, ULES
1 0,567 -0.1811 L 071y
- 0,701 “(,1660 nLUyat
Ce814 -0,1%32 Lol 3
QL HAA -0, 1473 r,rec73
0,9¢9 ~N.1024 (3%
0,215 -r, 1205 A VRN
0,371 “C.1351 nLTE

100




4,0

STABILIZER DEGRFES RUNDDER 0,0
i ' RASIC COVFIGURATICN
R ' CNRAECTED PATE
" A0A Cw tL co
:X}
- -U4,79 f.018 “0.230 fen3)
o -2.77 0,029 -6 054 n,027
®.: «0,75 “0.091 Co1C7 o024
"‘:- loeq 0,143 279 R
oy . 3,30 “.169 "Lk19 (o034
A ' Se31 -0.18 n.555 04052
Y. 7.33 “0.202 r.b77 0.Nn63
- 9,35 ~0,229 n.794 0.108
- o 10,35 “wh 234 0.,8L7 .30
g 11,36 -0,231 0 686 f.1Ub
12.36 '0.237 ﬁ.Q]? '\.lbﬂ
. & i3,37 =0.254 D.93%9 N.207
- 14,37 ~0.272 0,962 0,231
R 15,37 “0,291 N.G76 fi,2062
- 16,37 -0,321 0506 0.294
v A 17,37 “0¢309 0,560 N,305
N
g’ LEAST SGLAPE DATA FIT

g CL, CD ¥S APA, CRDER §
i C\v Vv§ ANk, OPDER 3
' N AC A s cL Ch

- -4,79 C.027 “f 23 Con31

. «2,77 “0.003 -0, 056 r.n26
-f -0.75 -0.006 (\.]]] “o(,‘f??
g 1.28 =N,136k f,P60 fan3
oy 3.30 “0.165 r.21Q N.OIR
&~ 5.31 -0,157 r hEe 2,009
'j'. “ 7.33 -0.2()5 (‘.A.:'!l f\.{_\7()
g 9,35 “0,220 0.7G0 n,102
o 10,35 “G.22R C.AU0 r.y24
X 11,36 “0,237 c.aP] 0.14R
..:‘ 12.3-" .OQEU7 nN,016 0.175
- 13,37 =0,25A r,G50 A.204
N 14,37 0,270 ALens n,p34
. o 15,37 =0,2R5 £ .57 0,262
?ii 16,37 hLOGH I ] C.2%A
g 17,37 0,000 n,ara (a37F
e d

101

DEGREES

CLax

L.067
n,N63
Lol
Lol
fa17r
0.30h
(. u%p
Ne63}
Ca71F
¢C.78%
0o RUT
C.B81
0.024
"y 953
0,072
0,960

Clas?

{.031
Coeb 3
t.M2>2
r. 07
tL37"
{317
L Uuta
Ce3"
0,704
0.777
f\.é:{'.
(I LR
(‘_.o‘sr.
( LG5
MeQhe
C.051




e ‘ TRT< COLDITIONS
ADA C™ Ct ce LCv/0ALPHA PoL/DALPA

4,07 »C . 3NE=04h (e 1¢7 G,62rp =, U354 HeuP7%

LEAST SRulsf pn_ysane AL COEFFTCTIE®TS
COEF CHM/ANA LA Crzana CHALBHAZACA  CLALFL tA/aos)

Al =0,112€+00 0LITIE+00 . 0 ,PELE~O] =N e205F =01 fe7R6Ee(]
Ad =0,205E=01 D THEE =N} CalQuUF=(:p P,294hFan? wn, 131Eap?
, A% N,14RE=N? =0, 08%Fany Ce219E=(3 =0,172F=(3 0,355F=0s
Al =0,576E=04 0.118E=085 «(,100FE=C4 0,000E+01 =0,196E=0u
AS 0.090E+01 ~0,489C=-0(5 04C79E=05 04,000EL401 0.S3RE =D&
Ab 0.000E4+01 N,10PE=06 =0 417k=06 0,000E401 0,000E+01

AQA CHAALPHA CLALFPHA

-84,79 =0,0%3%86 0,0007%

-2.77 =0,0300 0,0844

=0,75 -0,0228 n,0R0O1

1,28 -0,0170 0.0762

L 2 3.30 =0,0126 60,0717
K 5,31 =0,0096 0.06h1
7.33% -0,008¢0 68,0567

9,35 «0,0078 0,0403

10,35 -0, 0002 f,04837

11,36 -0,00990 0377

12.35 ~3,0102 AL 0342

13,37 -J,0116 Ngh2d3

14,37 -1,0134 0.0169

15,37 ~0,0156 N 0tuag
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LEAST SGUARE DATA FIT

CL VS C%, 2«0 DORNER
L vS €U, STH ORDER
CL VS CO=, 2nD DRNHER

€D VS CLxx2, 187 NRDEK
cL - (o cp CO* Clex2 o
0,230 0,020 Ua030 n,01%1 G,N11 NP 1S
-0,056h -0,039 0,031 ¢ .026 C.f7R LR
0,107 -0,088 0.021 C.,02¢ 4175 T e MR
0,279 “0,133 N.029 G, 03] n.308 SN
0,419 ~0,1£5 c.0a3 0,029 0,d5R Cohnd
0,559 -0,191 0,06% 0.050 h.000 £ 0N
6,677 -0,211 0,CES N, 063 1,000 N R
0,794 © &0,227 0,093 0,000 0,000 PG00
0,847 -0,233 0.121 0,000 0,000 Co0ne
2 0,886 0,237 0.151 0,000 0,000 L ali)n
f‘::- 0.917 ‘o.zao 0.183 0.00(‘ ‘).n(\o l".r)‘\n
N 0,939 0,247 0,211 ¢,000 0,000 ronne
2 0,962 0,000 0,247 0,000 0.000 LR
E! 0.976 0,000 NDe271 0,000 0,000 fa0n0
- 0,986 0,060 G249 0,000 0,000 £a000
: 0,980 0,000 0e277 0,000 0D 0G0 Y
u é - TRIM CONDITION
I cL CM™ oy CMaL
o 0,172 «0,32E~11 0,629 -0,3487
PULYLGSTAL CCESFTICTEMTS
COEF cv/CL CoseL Cha/CL CO/CL®®2
:{ Al =0,566E=01 0,250V ar) Ne2Sht=il] N 2LSE=(Y
oy A2 =0,30BE400 =N B2Gien] A (PARTal) NGRIDL = (.}
"q A3 0L11RE+00  6,.209E400 0, ATNC=0f 0, 000E4R]
L Al 0.000E+01 £ e1225 40 NGN0OF+ NgOLOF+0
AS C.000E+91 «0,33I9F+01% N, 000540 N,O0NE 4]
A6 0.,000E+nY N,2337401 A ,N0NF + 04 NeDNCOE4+0]
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CL

=0,230
‘00056
0,107
04279
0.419
0.555
0,677
Ce7694
c.8u7
0.686
0717
0939

CMCL

.003622
'0.321U
=2,2R31
=0.,2U42
=0,2097
=~0,1776
-0, 1080
‘001?13
-0,108RR
-0,N9G7
00,0925
-0 ,0873

HiN

0.6122
0.5371
0,4024
f,4597
0,4276
L.398%
0s3713
f.3548
0,3u97
1,625
3373
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STABILIZER Ho0 DNEGKEES RUDDER 0,0

:@ﬂ ARTA COPEIGURATINN
R COFKECTER MATA
g LOA C- oL co
WA
i -y,27 0,000 0,227 0,037
2,25 Q. 0U7 -h, 05 0.034
-C,23 af.00] C.104 N.G28
1,80 =N, 171 0,286 0.039
. 3052 =0Ga 164 C,013 Penl3?
* 5.83 -00193 90556 09051
7,85 ~t.P02 0.675 0,068
9,87 -0.23%] 0,799 0.119
10,87 “0N.r2! g0 0.137
11,88 “aPt3 0,687 0,152
12,88 'Y Y 0.c24 0.184
15,89 0,55 Q0940 0.213
14,89 =-0,270 0.965 6,244
15,89 =-C.311 (,3R6 D.270
16,89 0,360 1.106 0.299
17,89 =(0.Pb0 0.969 ) 0.316

LEAST SGUARE DATA FIT
CL, CD VS A0A, NRDER §
Cv vS ACA, CRDFR 3

ADA I o ri o

=l P27 n Lro 0,227 0,638

-2.,25% - (&% -0 ,054 0,032

0,23 w0 _yNR r.114 - 0,032

loeﬂ 'Q.i”% 0.272 00035

. P 3.82 “-N,171 nLuan 0,042
N 5.83 =190 (1.5%7 0,055
- 7.85 ~0.206 2.6H1 0077
9-87 .OQRPE Ne791 00112

10,87 -0.2230 f,E1Q 0.133

11,848 “0,21°C : C.REZ 0.158

12,88 =0 .51 0an2C 04185

{3,849 D, 2r5 n_, g5y 0,214

14,89 =N, 2”0 n,Q73 0.243

lgoaq -G.?QQ O.th 0.271

16,89 ALDON hL,anR S C.297

17,89 RNt S G i/ f.31AR

105

DEGREES

CLwxxr?

.05
Na003
JeNiV
Nenitp
Ced70
0.310
0,U4%6
Oeb38
705
0.787
C,883
0.939
0'.‘273
1.013
0,939

CLaxp

t.0%1
(,003
fo012
Gen 70
N.176
Ne310
fetbU
0,62%
0,70U
0.77%
DgBAT
N,0Nr
0.947
N,073%
NaR17
04909



TRIM COMDITIONS

Rl ADA c cL CD  DC“/DALPHA DCL/UALPYiA
?: 4,04 =0.3%3E=06  =n,20¢ G,037 -, 2364 0 ,ORLN
. LEAST SMUAWE BALLYNOVIAL CHEFFICIENTS
N

COEF Cv/AGA CL/2Ca crzant CHALPHA/ZAONM  Cy M PLMAZLGL

Al =0,113E400  C,132E+400 (,320E=0] =0,204EwG]  RODE~C1
L2 ~0,204F=Cl CL.BO2E=C1 02055Fe03  0,321Fw)2 =0,22)E=0]
L A3 0.160Ee02 0, 110E=02 £, 3516eN] =0 200Ew)3 ef,122E=yd
1 A4 =0,665E=04 =0,007E=0d «0,607E=05 0,000E401 0,131E=0d
L AS 0,000E401¢ 0,328E=25 0o 758E=(5 D«D00E+01 w0 ,528E=06
A6 (0,000E401 =0,1BbE=0h =0,319E=0b C.000E401 0,000F+01

B ADA CMALPHA CLALPHA |
-y,27 »0,0377 60861
-2,25 -0,0286 Ne08dd
0,23 -0,0211 n,OK0T
1,80 -0,0152 D076
i 3 ¥ T 3,82 «0,0110 N,0706
@ 5,83 -0,0085 0.064R
¥ 7.85  =0,0075 0,0582
B Q,R7 «0,0082 n,0%504
10,87 -0,00091 00057
X 11,88 00,0104 0.,0u04
2 12,88 -f,0122 0eH3L1
" . © 13,89 -0.,0143" 0. 0267 !
N 14,99 -0,01A9 rf.N1AR]
.3 15,R9 00,0198 (N (77
A
.
g
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cL -

v -00227
SUA 0,051
. 0,104
o 0,286

. 0e013

- 0.536
- 0,675
4 0,799
o 0,840
. 0.887
N 0,924
- 0,940
. 0,965
- 0.986
iR 1,006

COEF

Ay

- Ag2
: " A%
L iy
i L5
.Y

j!é cL

- -0,227
t -0,051
% - 0.104
- 0,286
- 0-“13
¥ | 0.556
o - 0,675
. 6,799
k- 0,840
- 0,487
k. 0.920
1 9.%49

.o.
-O.

0.

g
v e

LEAST SCULRE DaTA FIT

cL vSs C*, 2D ORDEK
Cl. v&8 C, STH NRDFR
CL vS Ch%, 2iC NRIOEK
€D VS CL=»2, 18T DORDER

cv co Ch*
0,001 0,037 0,033
-0,054 0,024 6,031
-0,097 0,629 0,030
-0,14) N, 035 0,036
=N,159 0.6uU 0,0n3
=0 ,1095 0,056 0,056
~0,215 H.072 0,070
-0,232 0. 111 0,000 °
-0,237 0,133 9,000
-0,242 0,167 0,000
-0,246 0,202 £,060
«0,248 0,219 0,000
0,000 0.250¢ 0,000
0,000 0.282 ¢,000
0,000 0,314 0,000
0,000 0,256 6,000

POLYNOMIAL COEFFICIENTS
CM/CL co/CL Cox/CL

6B6E=NY 0,31UF=01 N,3NUE=N]
ZBILLN0 =N, 820E=01 «w0,171F=0y
9628 =01 Ued&3E 200 9, 103E+09
DNOE+0 0.522E+00 0. 000F 401
DODE+0]1 =0, 1998401 N NNGE ¢ 01
000NE+0] N,124%2+C1 0,000 +0

cmey, KW
*0,3273 0.S5773%
=0,2927 0.5427
-0,2622 1,5122
=0,2266 D U780
00,2037 nL US17
«0,173%4 Pk ¥
-0 ,1500 n,apne
=0,.{2SR 00,3788
S0 147¢ 0,3674
~0,1088 0,3525
00,1013 N,3517%
-0, N9RY n,3481

107

Clxag

2,011
0.0RP
(4170
9,310
0,456
N,000
G, 000
r«.000
n,000
0,000
0,000
0,000
2,000
0,000
0,000
0,000

CO/CLw=%2

0,276E=01
0.,93uUE=014
O0,000E+n
G,O0NE SN
DeNOOE+NY

N,NCaE+0y.

co

CaC2"
rat3c
(J0ul
NeOSH
6,67
0.0N0
f..(‘.r!o
(«N20
:,000
0.0ND
0.900
0,009

L 00D

000
0,000
0o

|
]
|
1
{
i



22 STABILIZER 2.0 DEGREES RUDDER 0.0 DEGREES
{! PASIC COLFTGURATIOM
- ' CORRECTED DATA
i ADA Cre CL cH CLax?
. -l 79 0.CAC “(,PUR 0.025 N,060
- -2,77 0,036 (i NAD 0,021 0,004
- -0,75 -0.028 S 0,021 0,007
= . 1.27 «0,. N80 n, 287 0.028 0.06%
o 3,29 “0,117 n,396 . 04232 0,159
3 Se31 0,544 (Y ' 0,048 0,271
5 7.33 “0.16] 0.b63 0,061 0,436
e Q9,35 “0,173 0,784 0.1C2 0,615
i 10,35 -0,186 N.R34 0.120 0,695
o i1.36 “0.191% C,87% fa.142 0,762
f- 12,36 0,192 h,a0ud N.170 0.817
, 13,36 0,203 0,930 0.206 0,864
?j 1"037 0,218 e,.9uUb N,232 0‘895
. 15.37 ~0.242 0,961 0,258 0,924
% 16.37 “0,27% 0,974 0.290 0,949

. 17,37 0,261 0.959 . 0.301 n.e19Q

& )
o

% LEAST SRUARE DaTa FIT

- CL, CD VS ADA, ORDER §

- . €M LS ADA, PRDER 3

5 :

i a0A ™ cL £n CLxnp
- -L.79 r.0a1 -0, 247 0.025 040
o =2,77 - 0,021 =N, 077 0,020 D004
- =0,75 =0,03% . 0.0BA ' n.n22 p,n0A
- 27 -0.,078 0,248 1en27 X
4 3,290 0,111 O unn Can5h 0.1h0
Vs 5,31 «0,137 0,542 N.045 0,290
. 7.33 -0,158 D 670 0,065 0,455
. 6,35 “0.175 N, 76] 0.098 Pobln
. 1“935 '0.18“ n‘PPS 00120 Oobﬁﬁ

11,36 -0, 192 N,AT0 0,145 .75
12,36 =-N,201 n,acy N,173 n,ny7
13,36 «0,210 N,a932 NDe2u2 O, RAR
4,37 =0,220 06,852 6,232 h,QA
15,37 -Ne232 NL9b4 0,261 P,924
16,37 0,000 fH,9¢7 N.2R86 0,935
17,37 0,600 ,901 0,303 feGPU

3 1.7'-'-'."(? ‘T"T: L ;'
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RS

it
I '_,'\ _)
- (e TRIY COMPITIONS
o\ ADA M Cl. cn UCM/DALPHA LCL/08LPYHYA
-V

.:i .2707 -')OQQF.O" -30010 G,(n’?ﬂ -.028“ (1.0820

% LEAST SNUARE PGLYNGYTAL COFFFICIFrTS

A,

g COEF  CM/aDA CL/Ana CD/ADA  CHALPHA/ZACA  CLALPLHAZANS

Al =0,520E=D} 0,1482400 N.238FEmNf =0,221E=01 0.798E=0)
L =0,221E=01 N,795c=n1 NePITF=(2 CePT7Em(2 w( 163E=G?
. Al N 13RE@(2 =r 713C(] 0 1U2F=03 =0,13PEa.3 =, 121F="3
Al w0, U59E=04 =0, 403E=04 «=0,196C=04 0,000E+421 w0 ,%]8EelG
AS 0,000E+01 =0,230:£0% 0.116E=04 0,000E4n1 Ne21UE="0
A6 0,000E+01 =~ 0,42BE=07 =0,498F«06 C.000E+01 0,000E+C

- AOA ' CMALPHA CLALPHA
. W
-4,79 «0,0389 0.0847
% «2,77 ° =0,0308 0,0827
L -0,75 -0,0203 0,080
= ) . 1.27 -0,0188 0,0775
! 'ja 3,29 -0,0145 0,0732
i 5,31 ~0,0117 nN.0673
" 7,33 «-N,0092 0N, 0596
. 9,35 =0,0083 0,0498
o 10,18 “H,0082 0,0u01
2 11,36 -0,008¢ 0,037F
i 12,36 -0,00R9 0.0311
. 13,36 00,0097 N, G238
~ 14,37 “0,0108 0,016
SR . 15,37 0,012} D,u0Th
%
4
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LEAST SAUARE LATA FIT

CL VS CM, 20D QRDER
CL VS CD, STH DRDER
CL V5 CD=»x, 2NC ORDER
CD VS CL*x2, 1ST GRDFR

CL - Cwm co Chx* ClL»xp? CH

0,245 0,086 0,020 0.625 0,007 NeN21
-0,080 0,025 6.0k 0.n21 0,066 fef26
0,085 -0,029 0,016 (.0”1 ¢,159 1,025
0.257 -0,077 0,024 0,026 0.291 N, 007
0,399 -0,132 0,C3¢ .035 ¢C,u39 TS
0.540 wlo o4 (05D c,0u7 nonn A )
0663 -} 163 0,089 . 061 h,a00 L 000
0,784 «0,1R0 0,089 (,600 o000 2,000
0,834 «~0,1R7 0.116 0,000 06,000 N,000
0,873 -(,191 0,148 0,000 0,000 3000
0.904 -0,194 0,1R2 0,000 0,000 2,000
0,930 «0,197 C.P1b 0,000 0,000 (.000
0,944 c,co0¢ ¢, 2u2 0,000 0,000 n,000
0,961 0,000 0,268 ¢,000 0,000 0.000
0,974 0,000 0,293 0,000 n,000 06.000
0,959 0.00¢ 0,264 ¢,000 0,000 n,0n0

-

TRIM CONDITION
CL CH co cMCL

=0,006 ~0,21E=11 0.n20 -0,3276

FOLYNGWIAL COEFFTCIENTS
COEF cr/CL cob/CL Chx/CL CN/CLwa2

Al «0_1RQF=(? Ng1920F =(y 0,200E=01 1.199F =01
A2 =0,326E+00 ~0,692E=0] N, UNSE=03 1.932f=()
A3 Cc126E400 0270400 0.924E=01 1 000E+0]
ad C.000F+01. n,388F 400 N.ODO0E+01 J.000E+0]
AS 0:000E+01 -0 .222F+01 0,N00E+0 2,0002+0%
Ab 0.000E+01 0.237E+C1 N,NONES0Y DeD00E+NY
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CL crEL HN

-0,2u% -0.,3878 0.637¢€
=(,080 -C,.3463 0.5%¢3
0.085 -C,3048 C,5%uF
0.257 =0,2617 05117
Ce393 =0,2260 Cll76C
J5.5U «,1607 G Lnn?
0,653 =0, ,1598 e ean
0y 78U -0,1262 N,2732
0,834 ~0.11068 0, 366F
(0,873 ~0,1060 r,354¢
80,9014 -0,0692 0.3492
0,930 =0 ,0627 CLRLP7

-n

111
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Ry STARILIZER 0.0 DEGREES RUDDFR 0,0 DEGREES

HISIC CONFIGURATION

COREFCTED DULTL

A0 A CH cL cH CLr+?
-4,79 0,119 -0, 2h0 0.053 toNo?
2,77 0,062 -0,0090 0.02R C.0nH
: «0,75 N, 026 Y] 0,025 0,008
L 1,27 0,021 Co.oun 0,938 N.0%7
- 3,29 “0.061 FLIRY . G057 Go1d?
Y 5.31 ~0,090 0.523 0,048 0,274
- 7.33 “0,11A 0 A5 0.065 0,624
% 9,34 =0.135 0,709 N,101 04591
. 10,35 148 n,R17 0,126 Debtsh
: \..' 11.36 '0.155 0.859 0.1’“4 D.73F
e 12,36 ° -0,149 C,PAY 0173 0,787
13,36 -0,171 0,917 0,205 0,841
1“.37 '0.205 (‘..q}u 00229 0087?
15,37 °N,213 0,950 0,255 0,963
. 16,37 “0.216 0,544 n,281 N A9}
g 17,37 0,220 0,636 - 0.307 0,877
- (X
L LEAST SCUARE DAYTA FIT
e CL, CD VS ADA, URDER S
CY¥ v& ADE, NRDER 3
ANA Chn cL ch CLexp
-4,79 d.120 -0 240 0,033 04007
-2.77 e 0kT ~0 0 n,n2a Coliis
R . N 79 nahon - N0, r74 NGNAR N 003
. N 1.27 N, 021 P a4y n.n31 0,951
4 3.29 - ,0Ck I A 0.037 fetdA
- 5.31 -, 0HG 0,526 A.nus8 0,271
y 7.33% “0.110 A 658 fe069 0,829
N 9.34 -0.134 nLTHT N,101 D GHHA
.~ 10,35 -n,145 0,L,A14 0e122 DebbT
¥ 11,36 “N.157 0,25 n,146 o732
. 12.36 1,168 CL POy fe173 0e793%
bR 13.36 =).161 fi,o1a 0,201 0,842
i .< 1“.37 "".).l‘)} N.G36 00230 03877
.- 15,37 - 27 FeQUA (,29AR e RGT
k- 16,37 n,oee ¢ GLA n.2n4 0 RLK
o 17,37 e 0L n,e15 0,305 Neu75
.
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TRYM CONDITIONS
t;{: AOA cMm cL co LCM/DALPHA DL Z0ALEHA

0.18 =0,22E=07 C.148 0,029 -, 02(5 G077

LEAST SNUAKE POLYNUMIAL COEFFICIELTS

i B COEF ChM/A0A CL/ADA CG/ADA CrrALPHAZAL A CLAIPLHAZLNG
- -\
ot A1 0,3798<02  0,.133E+00 C.2RBE=0] =0,20BEwmNl  (,7390FE=C1
R - A2 =0,208FE~(1 0e7S0E=N] Ge121E=02  Co190f=02 =0,t835aC?
”ﬁlf ., B3 0.950FE =03 S0, T713Fe0U 0, PETE=0F  «(,952F=(d <G, “0T7F=Cu
o ' A4 «0,317E=04 =N,302E«04 0,80U4E=0S  C,000E+C01 =0.1C2E=(C
L AS  0,000E+01 =~0,254E=CS  C,722E=05"  (,000E+01  0.11PFE=06
- A6 CL,0COE+02  0.223E=C7 =0,332E=06  0,000E+01  ¢,000L4CY
2 AOA ' CNMALPHA  CLALFHA
- -4,79  =0,0321 0.0849
b 2,77 -0.,0268 0,0625
- =-0,75 =0,022% ¢,0800
‘ Q*-‘) 3.29 -0,0156 0,N730
o - 5431 =0,0134 0.0674
7.33 -~0,0120 0.,0600
- 9,34 -0,0114 0.0503
o 10,35  =0,0114 0.0445
hy 11,36 “0,011% 0,038%
‘ 12,36 “C 0119 0,03n0
< i 13,36 =0.0124 00830
g 14,37 0,032 N,N1&u
o 15,37 -0,0141 0,005¢
#
-
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RO ! i

o LEAST SNI'ARF HATA FIT
i

.2 CL vS C™, ?“[ DRDER
s CL vS CD, STH NRDEK

b CcL VS CL*x, 2hL, ORDER

CO VS CL»x2,

18T NRNER

CL- cw Co CCa CLaw? cH

.'-_ =}a20( 0012: U,N33 (\.(‘7:3 C.n“'i (ali2b

A w60 0,072 A B 027 o057 (.o

2 0.068 0,026 n.023 0,027 fo140 e 39

- 0.24¢ -0, 021 0.0 ¢,031 C.PrH r oG5
0, 3R - 0R7 0,003 0,(3¢ N.604 i g.Y
0e523 -0, 08A 0,082 0,080 fenno (000
0e6h51 -0,11% N.062, 0,064 t.noe (o020

} 0e769 ~0,138 o052 C 000 0,000 L 000

o Deb17 -f_ 147 0,119 0,000 0,000 (a€20

;: O.BSQ -0.]5‘4 O.lSU 0.000 0.“00 roooo

o 0.8R7 -0,159 0.164 0,000 0,000 000
@17 -O.lb‘.' 00223 0.("00 0.000 "o(‘“o

:5 0,934 N,G60 1,250 0,000 0,000 t.000

' 0,950 n,000 0.278 0,000 0,000 0,000
0.944 0,000 D267 0,000 0,000 0,000

2 t.936 0,000 0,254 0,000 0,000 (o000

- o) TPIF CONDITICN

N

- CL cw~ chn CMCL

- 0.161 0,18E=12 0,028 ~0,2691

= POLYNG TAL CGFFFICIENTS

2 CoEr Cr/CL cr/scu Crx/CL CL/CL*%2

Q AL G,U51E=01  0,245F =01 0,265E=0]  0,260F=0]

2 Le  w0.PRME+4N" &) UTTE=0) =0,2725=(2 0, 880E=0)

- A3 CL.64PE=C] Ca2ReF+N0 0,9178=0) 0L,OCOE+0Y

0 AU C.O00NE+L] 0.S6CE40D NgNOOE+0Y 0 RONE+DY

& AS G,00CE+DY =0 ,2U9F+() 0.0NOE+0Y 0.0NNE+0Y

. .Y C.OCOE+01 0,206E4+01 D CONE+0Y .« 0,0CCE+N

‘

1
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Y A
b '..‘ " l’.'l

AR AR

CcL

-00260
=-0,0090
0,068
0,240
v.384
0,523
2.651
0e769
0.817
0,859
C.H87
N.917

crCl

=0,3269
00,3036
~0,2818
'(‘.251"-2
-0 ,2383
'0.?192
~0,2C1lé
-, 1854
=-0,1780
-0,1730
(1,161
«(,1650

H

00,5769
C.5318
5082
C,u8683
0,692
f,t816
0,384
0,62RA
0,230
Gov101
L1880



: STABILIZER
'.j.-__. LOA cv
R
. =L, 28 ¢.109
5 -2,25% 0,086
o -(\-.23 00629
* 1,78 “0,023
. 3.“1 '000‘55
= 5.63 0,084
| S 7.85 -0,120
- ©,86 0,129
o 10,87 -0,13%
: 11,87 ~C.154
i 12,88 ¢ -0,149
e 13.88 0,158
. 1“.88 ‘.00173
! 15.89 0,195
: 16,89 -0,236
i 17,689 -0,184
w &
'..\' “
S A0A o~
QL; -t 2R tar12
1 o .25 C.069
. - .23 t.ne3
" 1.79 -0.n17
' LI ¥ -0,(S2
- C.hH3 ~0.082
785 0,108
~ .86 -0.130
. 1CL.87 LIS Y
11,87 0,150
¥ & ‘12,88 0,159
- 13,83 0,167
- 16,8R ~0.175
o 18,89 -0, 183
| o 16.89 0,000
- 17.829 T
&

0,0

DEGREES RUDDER 0.0
ARTA CONFIGURATION
CORRECTEC DATA
Cl. co
'00269 C.OBq
0,108 0.n32
Y 0,027
F,228 f.N28
0,469 0,735
.51° Va7
N.edp 0,066
0,756 0,103
n,a07 0.124
N, 948 0141
t,R70 0.370
0,908 0.201
C.S26 J.228
fia QL5 0.258"
0,960 0e290
0aouf 0e303
LELST SJUARE ATA F1Y
CL, CD VS AGS, ORDER S
LM Ve ADA, CRDFR 3
cL ¢l
'63270 0.036
=i 10A 0,029
1) Don2k
fe2l10 I P
037X 0.03%
fL,%15 CeNah
A RS 0.0K7
(o 750 0.100
(RO 0.121
C.RUS 04,145
N RPN 0,171
6,510 0.200
0,931 0.229
L.584% 0.258
0.95¢0 0. 234 -
FyfilR f.306
116

DEGREES

CLaxyp

(aN73
(-,(‘1)
Can(-3
087
Pellde
De2be
Ceyl?2
eST71
Deb5S}
0.719
07732
h.,81¢
0,857
RGP
N.e21
0eBEU

ClLaiQ

(4073
Cehil
Pe0f 3
fehim
Ne1lu
faRes
folUtd
NeB69
Ca.baU
Ce?13
-r'o77.q
D.k27
CehET7
C.893
NeQ02

Cn.en3




é .

- -7
e R

LR - BEw

C})

TRV
L4 Ci L
0,89 -0 ,82F=07 (o140

CGEF

M
Le
1)
hd
b5
Ab

LOA

-l,28

2,25

-

«(:,23
1,79
1,81
5.%3
7.P5
c,.8¢6

10,67

11,87

12,08

13,848

10, RR

15,%9

Cw/7A0A

Q. 1ROF =N
- 2000 =N
0, 716F =1
«0.125b=nd
C,O000E+01
C.000E4+01

. CYALPHA

-, 0277
v, 02U3
=Y. 0212
w) (184
=-Ngf1e&N
=0,M13R
=-),0120
=0,01064
=N, 0pe7
wn,N00p
- ONRT7
-C 0082
wh pnye
A 4

Li~vT

COULEE
Clseqis

ﬂo77uE-Ol
G.,B0RE =01
-he%11F =03
=0, 768E=04
"el1SE=0S
(i 4 SGUE=LT

CLILPHA

0.08n2
P.OBYO
O, 0BG7
0779
t.073S
t.0674
t,0'597
c. 0502
r,0LuR
£, NEHG
Y .C 1\;”_:‘
Ci2sy
CaN177
(83

CONDITIONS

coh

¢.C26

PUL YLOWT &L
CR/a0A

Ne278E«01

NS T7+=03
N324F =3
-0.q26f--35
Co763E=05
“0.,318E=06

117

CCM/UALPRA

- 0196

COEFFICIEMTS

ChalPHA/ZECA

-0,209t=01
C.i143E=02
= o 3THEm( Y
L 000E+G1
0L000E$C1
04GCUE+CY

COL/DALPhA

fHevTO4

CLol PL™u/004

G PNSE=DY
=~0,1M2F=02
-(\0230F-C’3

Qed706E=05
'00?525-06

6.000E+01




LEAST SUuskFE DATA FIT

e, CL VS €M, 2:D ORDEP
& CL VS €D, STH NRNEW
CL VS CDx, 24D GROFR
CD VS (CL=2%x2, 187 NROER

cL - Cn co Chx CL*xg2 i

=0 ,259 P.120 N.N3qg n,G37 Na003 Len?2U

_ ~0,10% C.071 2.035 G, h2R Ne0h2 NN
o 0.054 n,026 D022 0,025 0.136 Y
1 C,228 -0,019 6,026 0,029 0,262 A nng
E: 0.369 =0, 052 S ) 0,036 0,012 GoAeh
¥ He512 0,084 G.6S1 0,049 b, 060 Corn
e 0.6U2 -0,111 UeN60 G, 06d p,noQ R IR
s 0.756 -C.132 2,003 0,000 2,000 RORT
i 0.007 -0,141 0e118 0,000 : 0000 T
i 0,84 -0,148 D.148 0.000 0,600 e eon
% 0,879 “0,153 0,179 0,000 0.000 rorGe
o 0.905 -0.158 0,209 Geneo (,ny0 g hAp
o 0,926 0,000 0,239 Q.000 0,000 N, 09N
!3 0.94S 0,000 0,269 0.200 0,000 0.GON
S 0.960 0,000 0.296 0,000 0,000 n,O00
; 0.940 0,000 0,261 0,000 0,000 C 60

B TRIM CONDITION
CL cH co CMCL
0.154 ~0.,10F~11 0,027 «0,2570

POLYLONJ AL CNREFFTICTENTS
COEF Cm/CL ce/CL Cha/sCL CN/CILxx2

39 0.409t=01 C 2555 mi N,258i=01 PLP3SE =
A2 =G, 276E+00 =0,760Eal] =0, 125E«0]  0,9R07w=0}
A3 0,h27E=01 N,28IE+0N "a112E+400 NIV B
A4 0,000E+91  Q,7778+400  N,000E+01 N, 0CNE+D]
AS 0.000E401  wn 270F 40y N,NOOE+0] 5000401
Ab 0.000E401 G218 +C1 NNO0EL0] N, 00GF ¢ 1]
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1 -0,269
’:: -0.105

. 0.054
0.228
0,369
5\ 0,642
- 0e756
0.807
0,848
0.870
0.905

cmCL

-003100
-0,280%
-0.2694
~0,.,24756
=0,2300
-0,2120
-0,1057
=0,1814
-0,1759
~0,1699
“0,1659
«0,1627

Hid

0.5€¢600
0.53%a8
00,5124
00,1976
O.0830
‘.:‘.{!I'ID“
N,Ut87
G.4314
00,4250
0,4159
04159
N,u127
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1at .0

AR

K04

-t

-4, B0
2,77
-0,78

1.27

3,29
W 5.31
: ;:2:' 7.32
O 9,34
10.35
11,35
12.36
13.36
14,36
15,37
16.37
}7.3b

2 AD &

-l 80
-2.77
-0,75

1,27
3.29
5.31
- 7.32
N 9,34
v 11.35
'i ‘12.36
% - 13, 3¢
. 14,36
15,37
17.36

STARILIZER ~2.0 DEGRFES RUDDER 0.0

BASIC COWFIGURATION

CURRECTER NATA

cM™ cL cn
0.169 0,286 $a029
0a129 -0, 112 0,026
073 f,O00E N.Nn2H
C.00l2 P13 He27
NI n.355 Ge030
‘=0,.025 0,ue7 Go0uS
=0,041 N.622 0e0b1
-0,084 0,746 0e104
~0,007 C.797 0.115
=0,100 C.037 0,141
=~0.112 0.R73 D173
=0,130 (.896 0.203
=0.,15%2 0,028 Ne2l3d
'0.]73 C.Q_‘a 0.?56
-0.187 0.920 N,275

0,160 0.983 0.293

LEAST SGUARE DAYA FITY
cL, CD VS L0A, GCRDFR S
CM VS ANk, HRNDFR 3

CM Ci cn
0,172 =( .26k t.030
0.121 =112 0.029
0,078 . 0,8 N.02%
Na0ii] n,z2ce nenev
n,N0R o487 n,n32
-0,021 (497 ha.0ue
=0,049 Cet:27 14003
-N,076 6,742 n, nOA
-0,.0099 r,702 f0.120
w0,104 h.R36 0,145
-0.,119 0 RTY 0,173
=0.13%5 0,903 C.201
0151 Na%ed c.230
=0.169 . (4535 NePok

r.000 C.03%¢ nN.27AR

0.000° (604 Na242

120

DEGRFES

Claxp

QnEQ
roe12
AR
O hus
Caln
Codl
(38
0.557
F.638
(e7009
f.767
0,802
DBk
0.;‘-.’;
0 RAZ
c.e51

ClLax.?

O, NAD
(o117
Nai%
et
Peie?
Neptt%
,343
(.55
{te R
C.A0G
Ge7612
L4
(UL YA
CaF 7
C.RIF
(1.85“



TRIM COMDITIORS

;!! ADA ct cL co DC/DALPHA LoL/NALFRa
: l.84 .83 =N7 0.,3us 038 -,0148 (,OH70H
'
. LY251 SRUFRF PeLYanwTAL COEFFTICIENTS
R W
- COEF  CM/AGK ClL/ApR Co/ADA  C-ALPHA/ZADS  CLALFLY“AZATA
AL 0.63LE=01  CLt11E400  0,254[=01 =0,187E~61  0,776E=01
LN A2 =0,127F=03 N,770ke01 L PRNL=N3 Pe13TE=(C? wp, 172Ee(2
L B3, 0,hRRE=0X =0, RA0E=03 N,1H3Fm0?  wl AT TFw(il 0 REOFwDL
& Al =0, 292F =01l fiotQUE=NY .124F=04 C,000E401 =~0,191F=04
- LY 0,0008+01 0e3TRE=07 =0,L41E=Lb 0,000E+01 C.N0NE+D]
o A0R CMALPHA CLALPHA
—&
o ot B0 -0,0273 n,069u
_ -2.77 -0,0232 0,0R32
- 0,75 -0,0198 00,0769
"o N 1.27 -C,0171 0.0755%
) T 3,29 -N,N152 0.0719
'41 (§ 5,31 -0, 0140 .0674
R 7.32 -2,0134 n,0611
K “:_._ 9.3“ -0.0136 nb{ISPQ
, -:""- 10035 \00.01“(‘ 0'0469
Lo 11,35 £ 0,0145 8,960
i2.30 =0 ,0187 .03
~ 13156 -”.016) (-.f.253
- 14,36 -0, 0170 TS|
- 15.37 -y DYl r 1289
_.‘f
&
o 121




cL -

- '0.266
] -0.112
3‘:\ 00213
7 0,355
0,497
0,622
0746
04797
0.837
0.873
0,896
0,928
0,934
0,939
0,923

CcL

0,396

& COEF
- ‘1
3 A2

- : A3
R a4
N : A%

ab

1
‘A

Che

0.167
t,1°4
0. 084
0,004
0,010
-0,02¢
-0,084
0,064
-C,006
-0,105
=0,114
-0.119
0,000
0,000
0,00¢C
0,000

TRIM

o
“0.7°E=11}

Cw/CL

0,962E=01
w0,245E+C0C
0,489k=02
0,000E+01
0,000E+C1
0,000E+0C1

LEAST SOUARE

CL v8 C~, ziiC
€L vS €2, STH
CL VS CDx, 2n
CD vs ClLaxrp,

cn

0.029
0,029
0,02¢C
0,424
21,0285
N.047
J,040
Q.062
0,118
Q.47
t.182
t.210
0.256
0er265
0.274
Ll.248

CONDITION

2

0,037

POLYRDVIAL CO
Ccriy,

o0 LASFw}
D,263F400
DaUb6BE+OC

“GaZ2OPE+N]

122

{ATA FIT

DRDETf
CRDFR
C ORDER
18T QORUOEK

Civn

0,031
G,624
0,0¢2
0,026
n,034
C.Cusn
0,089
(000
0,000
0,000
0,000
0,000
0,00¢C
0,000
0,000
.000

CrCL

-0, 26410

EFFICIENTS
ChiasCL

fec22t~C1
“0 2GHE~C(2
DJIGIE+YO
D,000+01
Da0n00e+01
04N00E+0Y

CLax?

0,002
(,Nus
0,106
Na2u7?
C.3F6
0,000
G,000
ta.000C
N,000Q
0. 000
0,000
0,000
0,000
0,000
0,000
¢.000

COsZ7CLwxQ

Bef]1SE=01
., 866E=01
N.O0UDESG
0.,000F+0)
DeDDOE+NY
D,00086¢01

Cehe?
N, 2k
.04y
rL 06
N,louh
e Ghnh
gD
(.00
Nea0D00
N,aCOD
0,000
(1,000
C.000
r.000
t.000
000




cL

=0,286
=-0.112
0.04R
0213
0,355
0,497
0,622
0u.74p
0,77
0,817
0.8?3
H,8%0

CMCL

-0,24875
~C,P459
=(, 2044
-0, 2427
«0,Pu0t
«“Q0,2400
-0.236F
'0.2375
“C,237¢C
“1,23¢7
~0,23h3
- 02361

Hi

0,497e
06,4350
fp,uQUa
h,d927
IR0 N
e 4000
N ubERR
0,u8&75
G ,4270
0,087
Cl'tnl
GatEed

123
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STABJILIZER ~2,0 DEGRFES RUDDER 0,0 DEGREES

ARTA COMFIRURATION

CORRFCTYED DATA

AQA C™ CL co CLaw?

=4,28 0,171 -0, PR 0.nGd 0,07%

-2.26 001“2 '0.’13 0.038 0001‘

“0.235 0,073 C.ryp 0,026 C.002
1,79 n,018 reP20 0,033 0,057
3,81, 0.001 0,263 0,033 Cof32 .
5.83 “0,015 0,497 0,040 0,247 '
7,85 ~0,062 : 0,635 0,057 C. 493
9.86 =0,070 0,757 0.112 0.572

10,87 -0,107 0,803 0.125 0.b0L

11,97 «0,105% 0,837 0.1u2 0,701

12,88 0,121 0,867 0,173 0,751

13,88 0,106 0.R973 0,208 0,798

fa4,88 -0,132 0,921 0,226 0.84R

15,83 “0.127 0,930 0,262 0.,Ro04

16,99 0,147 0,937 0,283 0.87%

17,88 0,138 0.520 0,294 0,847

LEAST SQUARE DATA FIT
CL, CD VS ADA, ORNDER S
C¥ VS a0A, CGPDER 3

AQA toen re ch CLe*?
-4 ,2A 0,177 (P12 D.046d n,pe-
-2.26 00125 "0.111 00036 0001)
-0.23 0.078 n.ng: 0-031 0.0“!

1.79 Ne037 Ne21% h,029 fLNuUr
3,21 9,900 0. 3A7 0.032 fat 3
5.93 -0.032 0,50R 0,042 0.25F
7.85 -N,059 N,637 0e065 Na406
9,46 -0,283 6,748 - Neil10 0 .546N
10187 -),293 0,794 0.18} 0.633
11.87 «N,103 N."37 0,148 0,701
‘12,88 =J.111 D872 0.176 NaT™1

13,849 -N,119 0.300 0,208 HeR1N
1“.88 - 125 0.919 00232 N RUS
15.88 -0.131 0.930 0,259 0.8n%
16,39 0.000 0.3%1 0.251 0.RAK
17,88 5,900 D,323% De296 N, RS
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TRIW
AQA cw cL
3,82 =0,15E=06 Nel367
LEAST SAUARE
COEF CH/ADA CL7AQCA
Al 0.7325-0} n¢733E"0‘
A2 =0,21S5E=01 N ,AN%F=0}
A% Ny6H1AE=NY wh 73TEan}
A4 ~0,086E=05 «=0,292E~04
Ad 0.,00NE+01 NeFB1E~GR
ADA CMALPHA ClLLALPHA
4,28 =0,0270 0.0857
2,26 -0.,0243 0.0833
=0.,23 -0,0217 0.0897
1,79 =0,219% 0.0774
3,81 =0.,0170 0.0730
5.83 -0,0147 0.7673
7.85 =0,0127 0,0567
9,86 «0,0107 0.0501
10,87 =-0,0098 n,0UL8
11,87  ~0,008A 0,0382
12.88 =0,00R0 n,0313
13.88 -0.,0071 O,023¢&
14,88 =Da0rs3 00,0152
16,88 -3,005% 0.,0062

CONDITIONS

cn

C.032

OCM/DALPHA

=-,0169

POLYNDTAL COREFFICIENTS

—
)]

o

Chza0a

0.306C=01
"0.17“5"0?
003375-03
0+4302E=04

005715-05'

*0.311E=05

CraLPrA/ACA

=0,2]15%E=C1
9.1205-02
"0.1465-00
Ce000L+01
0,000E+01
0.000E+01

DOLZGALBeS

Ven T30

CLALPLMI/ACA

Nebl3Faiy
0, UTEenD
=0, 77E=04d
=0 7%2¢€=(5
0.“905'07
0.000E+G1




LEAST SNUARE [:ATA FIT

! cL vS €M, 2.D DKDER

R CL Y5 A0, STw PRDER
CLOVS Kux, 200 DROER
T VS rfLax2, 18Y DRPER

CL - L o)) COx Clax2 Co

& " ), 201 O 175 n,nhay v,Gan N2 (26
| 0,113 D.1P6k C.039 ( .03a n,063 "o 030
i 0,003 0,082 0.027 ¢,ne9 N.133 o M38
10 0.230 H.03%4 C.O2R 0,030 N.o47 s, Nal
o 0,365 0,001 C,03% 0,235 0,403 (.05%
o 0,497 -0, (30 n,0au 0,n43 N0 tanan
- 0eb35 -0 ,0h1 N, 054 (.,058 . (1e0C0 ronne
. Yo0,757 -3, 08¢ YT 0,000 n h0o e 000
o N.hH93 -N,036 0,124 0,000 0,000 n,090
s 0,637 «0,193 0,152 6,000 N.000 6,090
o 0,867 «0,199 . 0,1P§ 0,000 0,000 0000
b 0,R93 -0.113 H,.214 0,000 0,000 0,000
% 0,921 0,000 0,254 0,000 0,000 0.000
) 0,930 ¢.00¢0 ne2h" 0,000 0,000 N, 000
o 0,937 0,000 D,2R0 0,000 0,000 0,000
. 0,920 0,00¢C n,253 0,002 9.000° £,000
A

(?) - TRI™ CONDITION

CcL c ce CvCL

04369 N,34F =17 0.N35 -0,PL0°

SALYS0SIL), CrEFFICIENRTS

C3EF re/sCL Cu/iL Cira/CL CO/CLxx2

a1 0.94nF=01 £.293F =y h.302E=01 04259E =01
A2 =0,273F+00 =N 642F =1 @0, 255E=0] 1,7 [RE=~0]
A3 0 dbhE=01 NG2L9F+10 0,1022+400 D.00NE+GY
A4 0.000FE+71 Pe396E+20 N,uN0E+01 N,000E+01
- AS 0.,000F+01 =~0,18AKAF 40 0.000F+u 0.,00NE+01
. ON A6 0.000E+01 N TLREHDL 0,000E8+01 . 0,000E+01




CL

-0.281
=C,113
t,048
0.232
04365
G.U97
2.635
0,757
0.803
t.2137
0,867
G893

CaCL

-0,2981
=0,2331
~0.2628
=0,25246
«0.2404
=N ,2234
-0.2155
-0,2056
=~0.2015
=0,19484
= _1Q8RK
-1,1934

Hil

0,518
05331
N.518%8
N,5026
D405
NJUTARRA
no’lh("s
0,580
0.4515
0, u18a
QU8R
Deanu
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STABILIZER 6.0 DEGREES RuUuCDPER 0.0 CEGREES

S8ASTC CONFIRUNATION

CORRECTEN peTh

AQGA A CL £ ClLawp
4,80 N, 288 =-0,13p 0,044 (LIS I
2,78 0.233 -N,150 0,035 Ne0c3
"0.76 0.178 n.n"'? 0003‘5‘ (‘.0(5

1.26 0,141 G,i1kU n,niy N,627
3,28 Nel06 , n.307 0,035 ]2
5.30 D.084 " N, Z4UR 0.0n582 Vel C
7.32 0,052 0,578 0,000 0.334
9,33 N.023 G.700 0,094 0,491
10,34 0,019 0.754 0,109 0,569
11,35 0,001 1,796 0,128 C.634
12,39 0,014 t.R35 N,a160 0,648
14,26 0,037 0,877 D,212 0,770
15.36 =0,071 N.B59 0,239 QL RLE
16,36 0,131 0,917 Ge257 t.buy
17.36 ' '0.971 0.390 01274 00792

LEASTY 3RUASE DATA FIT
CL, CD VS ACA, CRLER §
CM VS ANA, NORDER 3

AGA L cL co CLwx?
-ulao Ocaqn -(‘037\/’ 0.0”5 (".1‘0
2,78 Ne?230 -0, 154 Ne03% CaGP”
=0,76 0, 1RD a,07 n,034 Go00=

1.26 Detrun nLl60 N, 03% n,024
3.28 0,107 0.307 n,n3e 0,060
5.30 N,0279 n,1n9 D,0dé £,201
7.32 NgN%4 0,950t D,NH3 0,414
9.33 0.029 N,h9R N.N91 0, uha
10,34 N, 016 2,750 Dot 11 N
1,35 0,002 1,735 0.13%3 0.6231
12435 -G4N12 naR3x D157 Cob i
13,35 -1,028 LLF6T 0,138 0,74
14,36 «.045 N, 558 N.212 [\ 2197
15,36 =, 0k n,roR n,238 0uadi 7
16,3k D.,000 0,603 n,2%9 0.5
17.36 0,009 0, 8G7 0.273 ottt
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TRIM COUDITIONS
AOA (ol CL co bCr/DALPRA DCL/ "4LPRA

11.50 -0.,13E=06 C,8C1 0,137 -, (1141 (o 104

LEAST SCUARE OOLYNOWTAL CREFFICIENTS
COEF Cv/7ACA CL/AGS Ch/zANnA CHALPHA/ZAQA (L alLPl-asa74

A D 164F+00 Neb56E=-01 Ne339F=0] =0,202F=01 N, 75RF=01
A2 =0,202E=-01 N, 75RE=(1 0 ehSCF=N] 0,204E=u2 =N, 15650
A3 0.10PFE=02 =0,77FE~(R Col7bEw03 =0, {%1E="3 N.22hk=(C3
CAGQY w0 U37E-04 0,755t =04 =0,226E=04 0,0008401 =0,44BE~04
A% 0.000F401 =~0,1125~04 fe11RE=04 C.000E+C1 0.118E=08
Ab 0,000E+01 0,236E=0A «0,491E~06 0+200E+01 C.C00E401

ADA CHALPHA CLALPHA
«4,80 -0,0331 0.0941
-2078 "0.0?6" 0.,0829
=0,76 -0,0219 0,077

1.26 T =0,0179 0.0741
'3.28 'OQO,SO 0,0717
5.30 0,013 n,06R2
7,32 “0,0123 Ne0b24a
9033 .000126 0-0535
10,34 =0,0132 0,0U79
11,35 -0,0140 CeCUI YU
12435 =0,0151 NyN34L2
13,35 =0.,01ed h,rebd
14,36 «3,0100 0,0177
15,36 =3,0199 o.GN1P7
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LEASY SNua&kF LATA FIT

CL VS Cv», 2ND ORDER
L V8 CC, STH ORDER
CL v8 CD#x, 28D QRDER
CD VS Clxx2, 18T QRDEKR

L~ Cw e Ch+ CLa#? ()

=04332 (1, 28¢ 0.0du NG4S G 000 £ 32
=0s15¢C Na231 . 02¢ n,03% o027 N 7
0,002 ¢c,189 0030 0,632 0,004 NLCUn
0.164 0.146 GaG33 ¢.0%L 0,200 0,049
0s307 r,110 Col e} r,r29 5,334 r,0n1
f,448 V. 076 . cng ¢, ru9 €, 000 N 000
' 0,578 t,CU¢ Calbe C,0h) 0, 0u0 nafa0
0,700 0,019 (1,087 0,060 0,000 - 24,000
0.75“ roooe 0.110 C.OOO 0.0“0 C.(‘(\O
0.796 -C,004 Ce137 0,000 0,000 6,000
0,835 =-0,009 0.170 0,000 0,000 0,000
C.856 -0,013 0e191 ¢,000 0,000 0,600
0,877 0,000 0,216 0,000 N.,000 DN 000
0,899 0,000 0,246 0,000 0,000 N4C00
0.917 g.GcQ0 Co273 0,000 0,000 0,030
0,890 0,000 t.233 ¢C,000 0.000 o200

TPIM CONDITION

L Ci cn CMCL

0,792 “0.23F=11 Ne134 -0,2075

PLULYI N Tul COLFFICIEMTS
COtLF C'/7CL ccscl Chx/CL Cla/CLwx?

Al 0.,1h9840C 0La3C3E=0] fe3P1E=D1 De31hAE=01
L2 =0, 270F40(0 =0, 211F=0] =f,65RE=02 0,8755=01
AZ 0,396E=01 CaP&7E+0¢( 0.,979E=01 NDGOR0F+01
Ad 0.,000F+01 Na218E=01 C NNOE+D) 0.00NE+nY
AS 0.000E+01 @0, 118F+C1 0.N00E+D 0,000E+01
Ag 0,000E+01 0,13u8F+0 N,000E+D] 0,000F+0]
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i cL CMCI. HN

-0,332 -0,2967 0,5467
-0.15¢0 «0,2R22 0,5372
0,002 =0,2702 0.52ne
0,164 -N,2573 0.507%
0.307 02060 (i4U9%a0
NeUUB ) 234 F DA u¥
N,578 all  22us 0,475
0.700 -0 218 ]
0.754 (0, 2106 O U804
Ol7°6 -'\'2072 (‘.“572
0.835 «0,20U] n,u58)
00856 -0.202"‘ C.“S?‘D .

.
.
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L STABILIZFR  =6,0 DEGKFFS RUDDER 0.0 DEGRFES
A ARTA CONFIGURATION
-
- ' CORRECTEN DATA
S
. AQA rw cL co CLaxp
"'_ -0.2.‘_‘ 0.2“)7 '0.3'8} 000“8 C0303
. 2,26 0.218 -N.144 0.039 0021
S -0,214 Cofb9 0,N13 Ne029 C.000
- 1,78 N.167 C.1R64 04033 (.025
M 3,80 ¢.n0% 01.325 0,31 . Lolfis
Y ‘5,82 0,070 0462 04054 0e213
N 7.R4 1,059 r,SH8p 0.0n3 €303
- 9.86 0.032 0.711 0.101 0,506
. 1¢,85 -0,011 0.765 0,117 0.565
L 11,87 0,006 0.797 0e1df Neb3b
: .\., 1?-87 -ﬂ.ﬂi" 00635 00172 o.éqe‘
- 13,87 - ny2 0, RS7 0.198 De?%4
- 14,88 -0,055 n,ee4 0,231 S 0.7R2
B - 15,88 -,037 0,897 0243 0Bl
'.-._" 16988 “0,096 G.Q)ﬂ 00'79 0.8?('
U 17,88 14071 n.PGY 0.:83 CoBO!
gy
5 LEAST SGuARE DATA FIT
- CL, CD vS A0A, ORNDER S
o FM VS APA, PRDER 3
;" ANA Toew cL ch CLw=p
o i, 28 N,269 -0, 421 0,046 ne1e?
T 2,206 c.212 -0,105 f.036 Coni
- ah 2d N, 164 0,620 Net)32 Getif
. 1,78 (a126 1,174 0,032 Conty
. ¥ 3.80 0,094 €, 325 0.n36 Y
5.82 D.067 0L LES 0046 02k
. 7.5“ 0.0““ ng:.‘q“ 0-0'36 (’-3”3
: Q.86 0,022 c, 707 0.0N89 0.89¢
e 10,86 n.011 0,756 0e120 (e871
. 11.87 n,001 ¢.798 0.14d Cob2E
v X 12,87 0,011 rLR28 0,171 Cob?
13.87 "'0.0?‘5 {_‘,E‘f‘\u Oolqﬁ 0.7‘.56‘
L 14,88 -0,036 0.0RS n,226 0,770
- 15,83 =9.050 ,FaR N.251 (N
- 14,83 000 0,602 Ne2T2 0l
| 17,88 04000 T 0.265 0.A%h
. K]
o i
i 132




. TRIN CQLDITIONS
%:(ﬂ ) ADA Ch CL cn LC!' 70ALPHA L/ ALRPHA
i B 11,92 =0,87E=07 0,i00 0,148 -.u111 0,362

LEAST S35UMRT pulymnataL COEFFICIENTS

- COEF ChZADA CLzane Chrzana C-ALPHAZACA  CLalPL-AzAnA

§ Al N 1S +00 le3E7E =Ny Pe317E=~0] =0,206E=C1
A2 =N, 204E=01 DaTRTE(Y) w0 ,800F07% De2)BEwrp
A3 Pel2Eml?  wh, Q8545a07 DelU21E~N03  wn 108F .
A w( ,349Ea(y Coldl5E=0i an,350Fw)y D.000F+u]l wp,261E=08
AS 0.000E401 w0,703E=05 Na113E~04 2.000F¢n} 0a6SUE=(EH
Ab 0003 +01 0a131E=06 =0,U4S3E=06 0.000E401 (e GOOE+GY

D7 7=
-n.]rﬂj:-'f‘?
Ne120F @

ADA CAALPHA CLALPPA

~4,28 -0,0313 0.,0915

«?2,26 -0,0258 L)

-~0,24 -0,0211 60,0791

1,78 -0,0173 0.0755%

- 3,80 -0,0144 0,0718

5,82 -0,0122 0eDB70

7.84 «0,0110 N.0607%
. 9,86 “0,0106 00,0512,
- 10,86 -0,0107 0,0457
B 11,87 -0,0111 n,039%
- 12,87 ->.0116 n,0327
S 13,87 “3.0123% - n,02v%
. 10,83 -0,0133 n,n173
. 15,68 - .0f¢ 0 00n7




LEAST SGUARE [ATA FIT

CL VS Cv, 2WC ORDFER

CL vS CGy STH ORDER

CL vS COx, 2MD ORDER
CO VS CL#*»2, 1ST ORDEWR

CL- oM ) Chw CLax2 ro

0,321 ¢,264 (.NU7 0,080 0,060 “erzZ?

0,144 0,213 €042 9,035 0,035 el

0,013 0.171 £ 027 0,030 0.106 fal 4k

0,186 0,128 0.0268 0,031 0,213 (a0S6

0,325 0,098 n,04¢ 0,038 0343 Coht3

0062 0,065 €,05] n,049 0.000 NEN

* 0.586 0,010 L NNk 0,064 D onn CoRan
i 0,711 0.016 0.093 ¢.000 8.000 6o Gno
- - 0,765 (006 c.120 C,000 0,000 L 000
. 0.797 0,000 0,143 0,000 0,000 P00
p-.- 0,835 -0,006 Ne177 0,000 1.000 N, 00
X 0,857 ~0,01¢ 0,202 0,000 0,000 oA
k- 0,884 0,000 £.238 0,000 0,000 £onan
5 0,897 0,000 0,257 0,000 9,000 D000
g 0,910 G000 0280 0,000 0,000 n,OND

0,895 g,o00¢ 5.5 ° 0,000 0,000 ngoup

TRIM CONDTITION

cL Cw co cMEL
5 0,800 =0, 45F=12 0,148 =0,1749
- PLLYVYONTAL COEFFICIENTS
3 COEF cr/cL Cu/CL Cox/CL CO/CLan2 "

81 0.I7SE400  0.273E=C1  0,301E=01  0.273E=01
Pl A2 =0.262E400 «h, 600E=01 =0,JRIE=O]  0,106E+00
< 53 C.504E=01  £,XEPE400  0.130E+00  3.000E+0

E-. AL 0.000E+CE  N,26UE+00  (0,000E+0f  2,000E+0)
. AS  0,000E+01 =0,276E+01 N.0NDE+C1 N,000E+01
- A6 0,900E+401  0,195E+01  Nn,000E+0G1. 0,000E+n]
i
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-

Cu CMéL HA

-0,321 -0,2968 0.5us8 z

-0,144 =-0,2775 0,5275 :

fL013 «0,2605 0,5105 |

0 .1R6 «0,2416 0,L016 '

B 0.325 -0,2265 D,4745

S Naa62 =0,2!16 C.4614

v 0.58% -0,1982 0,44R2

E - 0.711 -0,1R48 00,0348

R - 2,765 00,1786 00,4286

: 0,797 -0.,1751 0,4251 |
0,338 -0,1710 09,4210

0,357 «0,1687 Ne.4117 !

= {
0./ e i
8 !
» ;

- I

;

o PRairiit &
P e T
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7;- o STABTLIZEP =10,0 DEGPEES RUDDER 0.0 GEGREES
At BASTC CUiFIRURATION

CORRECTEDR HoTA

AG. Ch cL L Clwxp

- -4, 81 0.3%38 -0.357? 0,055 0at2.

= -2.79 04323 -0 194 N,0L3 faN3R
=0o76 h.274 -0,038 0.03% Caly
1.26 0,257 Ca130 0,038 . bary?

. 3,28 0,196 n,p78 0,034 Ca077
e o 7 5.30 0.169 0-“16 0.0“2 0-173 '
- 7,31 0.139 P.54A Ne0%6 0.300

9033 (‘.300 ”o‘-'73 0.096 0.0‘52

10,34 0,080 fe727 0.1186 Da.52%8

11,34 N, 074 0,768 0,131 0.53%

" 12,35 0,034 0,609 , 0.157 N, 654

,' 13.35 0.0“8 Debes 0.’89 0e.681Y

‘B 14,39 0,017 h.052 D.216 724

g 15,36 =0,002 0,R71 0,237 (755

- 16,36 0,073 0,403 0.2061 N,76¢8
€ O

. LEAST SOUARE DATA FIT
- CL, CD VS ADA, ORDER S
' CM V8 AOA, MRLCEX 3

AGA cr (L Cus CLan?

: S A VY ~0,353 0,050 hel3
8. ~2, 7% G212 “0.193 DenUY Cens?

s A -0,78 0,278 -0,N%3 ' 0036 (tgfily
- 1,26 0,4l o125 0,032 font e
g 3,28 0,208 n,277 0.033 0er??
. 5430 0,172 0,421 0,042 t 177

- 7.31 .136 0,553 0,061 0,304
: 9,33 Nei00 0 h6Q 0.092 O urs
10,34 c,083 n,720 Ne112 0,5]

- 11,34 0,066 C.7¢4 0.135 0 50N
X 12,35 0.049 0,A03 D.140 N, hLL
- .- 13.7% 0,033 0 R34 0.186 0,6eR
164,25 0,017 N,n&a n,213 0,746
N 15,35 0,002 0,173 0,240 C.76%
C 16,36 t.000 0 REQ NePrU g 75
.- 17,36 D 0OO N 7R (e285 N,774%
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."-
i LEAST SGUARE POLYWOMIAL COEFFICIENTS
Y COEF  CH/ADA CLZLOA Ch/A0A  CHALPHAZADA  CLALFLHAZAGA
83
Al 0.,26SE+00  0,270F=01 D.3UlE=(] =N, 172E=0] 0,782F=(1
- A2 =0 ,172€=C1 CoTEPE=CY =0 ,23UFe(? =0,288E«03 =r 7¢0F=03
3 A3 =0, lUUE=CT  «(, 30 UF =% C.Ub66F=(3 0o28bE=04 w0, 1%2re(3
' a4 0,954k« (05 = S0 7Fwln 0,374F=UU 0.000E401 =0,75RFwrg
] AS  0,000E401 =,i89F=0CR  (,314F=05  G,000E4+91 N,1i0Falg
S A6 0,000E403 (o 290FE=07 «0,209E=06  0,00GCESCY 0, 0008401
AN & CMALPhA CLALPHA
4,81 ' =0,0351 0,0793
2,79 “0.,0162 (,0793
s =0476 -0,0169 4.0787
’.26 ~0.0175 0.(’76(}
3.28 =0,0178 £.073F
- A S,.30 “0,0170 0,NERE
& 7,31 -0,0178 0,619
' " 9033 -0.017“ “.(\527
. 10,34 -0,0171 0.0473%
. - 11,34 =0,0368 21,0413
o 12,35 «9,0164 D.0347
. s ‘l ‘13.}5 “0.015q (‘00?75
x 15,36 “0,0y49 0.0114
> LEAST SQUAKE 'AT! FIT ZEnER 7
v DATE FIT POLY N T8L CUEFFICIENTS
g ACh cwm rLofF Cozatig
N4 9,33 0,102 A 0 3RNE+ND
b 10,34 N,086 £2  w(,1PRE+02
- o 11,34 0,062 33 0 .220F401
~ 12,38 0,045 AL w0, 2THE+00
Ry 13,35 0,039 25 0, UuRBE=N?2
v 14,35 0,027 s 0L,707E-03
¢ 15,36 -0,012 AT =0 U6LE=GY
, 16,36 0,068 "R P AG(Fenb
= 17.36 =9.038 2k C.POOF+0Y
;? TRIY COnNDIT TS
‘ ! AQA c™~ cL ch
- 15,1317  «0,25F=06  G.E70€ .o%%




LEAST SQUARE DaTA FIT

CL VS CVM, 21D NRDER

CL v§ CC, ST ORDER

CL v8 (CD», 2ND ORNDFR
CO VS CLx%x?, 18T NORDELN

cL cwv cC rihx CLa®? o))

-0,352 0,341 0,085 6,056 N,017 {a032
=0,194 0,313 0,065 ¢.003 ¢ 077 o037
“0,035 0,2R2 A G3G 0,035 Co173 Y
0.130 0,245 n,032 0.133 n,300 0,054
0,278 N.20R 0,037 ¢.0%6 0,000 Y
0,416 0,172 AT 004Ul 0G0 0000
0,548 - ‘0,134 0.056 0,054 0,000 0,000
0,673 0,095 0,087 0,000 0,000 0,000
0.727 0,078 Oe113 0,000 0,000 0,000
0,764 0,066 0.136 6,000 9.000 f,000
0,809 0,051 0.173 0., 000 0,000 8,000
0,825 0,045 0.190 0,000 0,000 A.0NN
0,852 0,000 0,220 0,000 0,000 04000
0,671 0.000 0.245 0,000 0,000 £,000
0,803 n,000 0,278 . 000 .000 FeN00
0.873 0,000 0.247 0,000 0.0C0 0,000

POLYNOMIAL COEFFICIENTS
CGEF C™M/CL cbrsCL Che/CL CD/CLn*2

A 0.274E+00 0e327E=01 0.3U0E~=01 0.307E=01
A2 w0, 216E+00 =0,259F=u1 =N, 227E=(] Co776E=01
83 =0,747E=01 0.202E+0D NLIN9E+CO 0L OGOE+GY
ad 0,00NE+D] =N RIPEeNy Ce0N0E+0 NO0NE+0]
08 N aNONE+01 w0 673E400 0,00NE 4+ D.C00E+0Y
hb 0,000F+01 Ne10SE+CY N,NNRE4Y N,00NF 4+

CcL cMeL HA
=(,352 =0,162% 0.,4125%
0,194 -0,1865 N 036"
-0,035 w0,2103 0, 4623

0,130 -0,2350 U850
0.27R8 =0 ,2579 0,5071
0,416 -0,2777 n,5277
¢.5U8 -0,2974 n,5474
t.673 00,3160 00,5660
Gel27 -0,3241 P.S741
Ce76U «-0,3296 C.5794
G.H09 =0 ,33E3 05863

0.B25  =0,3388 o.gpar
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A0a Cm
w4,29 0.356
’2027 00315
=024 J.250

1,738 Nel227

. 1,80 9.,1R6
’ 5,82 2.153
7e83 N.139
9,85 0,108
10,86 0,106
11,80 0,0NRS
12,47 NDeN1TY
13,87 0.046
14,87 n.,022
15,88 Je. 027
16,88 «J1,013
}7.88 0,011

ANA cw
=L.P9 e300
2,27 0,304
.24 N,259

1478 Ne271

3,80 N.189
5,82 Daelbl
7.83 N,135
e,.,8% 0,109
10,864 0.096
11,86 J.082
12.87 N,068
13,87 n.,052
14,87 0,035
15,84 N.,017
1¢,89 0,000
17,88 N.000

STABILIZER ~10,0 DEGRFES

RIUDDER 0,0 WEGREES

ARTA CONFIGURATION

CORFRECTEZ[ N2&TA

cL ci
0,353 C.049
00.188 ()0033
«0,023 0,030
N,134 N.038
0.282 0.03%2
0. u22? €051
0,546 Ne003
0,b86R 0,088
C,713 N,110
0,763 0.134
f,794 Nett}
0,A29 0,189
6,53 0,213
0,874k N,239
0,803 0,265
0,877 0,272
LEAST SQUARE DATA FIT
CLy CD VS A0A, ORNER S
CM v& AGA, MRNER 3
cL cw
=N, 153 0,049
Q177 0,038
N 12% N,0%%k
0.13u e 37
N.7°2%% N,Hu?
CLiude Conu’
¢.R50 FIHY-X
H.6673 .,0NG0
0.71% 0.110
n,789 n.133%
N,7G69 0,159
0.F32 D1 R7
ﬁ.DSfI r-?lb
00971." 0'2“2
no;au n.?b;
0,501 Nalr?73
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CLay?

ﬁol'?“
0,038
(-"O"'i
£,00Y
(‘.0’\')
0.,17K
0,298
0,4uk
0,509
0.5
0.63
0,6hR
0,727
O 7¢7
0,797
0,709

CLra?

0,125
nlcﬂ:."’"
0,073
n.ﬁ1n
0,00
Cet?n
0,305
0,400
0,59
0,87
Coktn
Dste?
0,72+
DegT7c 7
0751

a7 /5




LEAST SQUARF, POLYHOMIAL COEFFICIENTS

COE" C*/7a0A CL/ZAQA Cn/AQA C“ALPHA/AQA CILALPLHL/ZADA i
Al 0,251E400 =0,399E=02 0,359F=01 =0,201k=0]  0,762F«01 }
A2 =D, 201E~21 N,7925«01 0e136Em02 Nel188E=i2 «n, $1H6F=(? |
AZ (623Fetl =0 778F=~(3 Cel193FE=03 =0,113F«(3 «~0,1d9Le03 ‘
Al =R RTJE=DL =N U0hE=0d =0,0R80FE=04 0., N00E+CY ALO1T7E (b ‘
AS B O0DE4C1 0,229 =05 Ne191E=0U N ,00NE+0] =N r39Fe’ 6 !
Ab 0,000E401 =0, 128E=0h =0, 67Uk=06 0.000E+0} NLOGOESDY ‘

;

AD0A CHALDHA CLALPHA 4

1 ] i

~4,29 ‘e0,030) 0.,0822 !
-2,27 -N,024%9 0,0819 |
=0, 24 “w(},0206 N,0796 1

1,73 -f 0172 0,0760 !

3,8) -0 ,C107 N,0715 i

5,32 -0 ,0137 0eN6H2 |

7.83 -0,N126 06,0599 ;

9,85 -0),C1P8 n, 0522

16,86 ~0.,0133 0,0476 1

11,80 =(,01281 06,0428

13,87 =N, ,0162 0,0298

14,87 ~0,0176 0,0221 !

15,88 «0,0192 0.,0131 !

|

LEAST SCUARE LAYA FIT OKDER 7 ;

|

DATA FTT POLYDOMTWL COEFFICIENTS f
AN o COFF Crv/7ACE |
|

!

9,85 2.105 Ay N.759€401 }

10,86 Vgt li7 L2 =0,9502E+01 :

11,86 N, ON7 43 0.112E+01 ?

12,87 0.06% A =D, 1067E+00 ‘

13,87 0,047 AS Ne337E=02

14,97 N,N33 Aé D 1U3E=~03

15,94 NN A7  «N.127E=04 .

1A, 84 =0 ,ne7 Ab N,2UkE=06 ‘

17,84 N,NNQ A9 NJ000E+01

TRI¥ CORLTTIONS
ADA - TL oo
16,4712 -0, F =7 0 ERPT o PBu7
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N LEAST SOLARE DATA FIT
. e CL vS Ci, 2MD ORDER
A FL Y8 €D, STh ARDFR
- fL VS CNx, 24D NRDER
L > vS ClL»#2, 1ST NRNER
;- CL o (o) CO+ CL#*»2 o
o -0,35% 0,352 N 0UG £,04uR 0,519 *eN3h
B -0,188 £.,308 0,237 n,039 N,ne0 "eNU2
oo -0,023 0,2hb 0,034 0,035 6,178 (o051
. 0,136 0.226 2,638 n,036 0.298 £a063
g 0.282 n, 190 D04y 0,nug 0,000 f.090
L 0,d422 0,157 t,050 0,051 N.0G00 Ce0np
. k. 0.546 9.128 14060 0.,06% 0,000 01,000
. 0,068 D101 t.088 0,000 0,000 Na0N0
- 0,713 0,091 0.107 0,000 0,000 P04
.. 0.763 0,080 0,136 0,000 0,000 £,090
X 0,798 0,073 Ne163 0,000 0,000 PeNOQ
. 0,829 0,066 04193 0,000 0.0n0 2030
0,053 0,000 0,21R 0,000 0,000 n,0ND
- 0.893 n,000 271 e, 000 t.000 LeNOO
. 0.877 0,000 0,249 0,000 nN,000 e 000
;f{ POLYNOMIAL COEFFICIENTS
D .

o COEF CM/CL co/scL Cha/CL CO/CLx#2
i At 0,260F+00 0.33RE=«0} 0.3ubE=01 0e340E=01

- L2 =0,254F+00  0.175E«01 ~0,222E=02 N 957Fepy
. L3 N,247F=01 0. U3ESCO N.976E=0 N,000E+0)
o - by 0,200F+"1 0 250F400 CyNPOE4CY D.OCCE+CY
v hS 0,00GL+01 =0, 258F+100 N, 000E4+01 D.00UE+0T"
= A6 0,000FE+0! N.8N0E400 0, NONOESDY N.ONNE+NY

cL il i
=0.353 -0,27¢8d 3214

E «0.184 -0.2632 0,5132
o3 0,023 -0,2551 (.5081
- 0,136 -0,2472 C,u972

, 0,282 «0,2400 rLU00

i 0,422 -0,2331 LER

- 0.546 «0,22790 N.4770

: (LYY =N, 2210 D 8710

" 0,713 ~0,2187 0,UkHAT

ﬁ 0,763 =0 ,21¢7% Nattosd

r 0.798 0,216 N, b0

i 0.629 =0.,2130 I %




STABILIZER 6,0 DEG

A0A

-4,79
-2.76
-0,74
1,28
3,20
5,32
7.33
9,35
10,36
11.36
12,37
13,37
14,17
15,37
16,37
17,37

A0A

-4,79
=2,76
-0,74
1.28
3.30
S.32
7,33
9,35
10,36
11,36
12,37
13,37
14,37
15,37
16,37
17,37

REES

RUDDER 0,0

BASIC CONFIGURATION

CORRECTEC nATA
cr cL ch
=0,nk0 -0.1%9 0,034
0,097 0,030 0,024
-0,143 Cel1PP N.NE8
-0,189 ,2un Ga03L
=-0.221 N3 n,039
~0,237 0,573 06000
0,201 0.668 0.071
-0,283 N,B19 0¢110
~0.,291 0,907 Dei49
«".295 n,e%0 n,183
=0,313 (0,969 N.208
~0,320 0,986 NePUl
=-0,345 0.995 04263
“0,367 n,99a 0.29]
~0.346 C.9#8 0a311
LEAST SGUARE DATA FIY
CL, CD VS a0A, DRDEK S
CM V& AQA, NPRPFKR 3
cv L cu
=0.053 -h,200 NeN34
04106 =N,079 0a025
-00150 00123 00027
=0, 188 N,2RQ9 n,6%4y
=0..°14 0437 feQU2
=0,238 N.&77 6,055
=0.259 0,700 0076
=0.,277 n.AIS n.108
=0,286 n,86% Na129
-0,29% YL 0,153
-O.}ﬁs (l.()[;{, ‘-).1{__0
~0.314 P GhR LT
=N ,325 n,ornp n_D3A
“0.33h 0,99R 0,266
0,000 N9k He291
0.N0% n,GET N.319
142

NEGREES

Clwng

DeCdy
DeC U
Celth
0 HRG
0.1
D328
0,u€R
Qb0
0a743
Nh22
O unp
D.93%3
0,973
0.69¢
0,997
0av75

Claw?

boaug
Ce0l1
o013
[ (RN
USRS
0,333
0,098
Neand
0,748
0.R19
NeoriL-
Ngt37
0074
0,994
0.975
(L o LS

0
WS L e . .ot - - [ A - - - . . - -
L PR PP PSR IR W e .t Y T LS. _* I e . I .. PP, A -



b
®
S LEAST SQUARE POLYLOMIAL COLFFICIENTS
“ COEF Ci+z7an4 Ci./ADA Cnzaga CHALPHA/ZAGA CLALPLYMA/alA
: A1 «0,164F 4,0 N.191F+00 N,P93FEm01 =0,JRIE=I1 Ge776%=01
A2 =0,181Fen] BeTT6E=D] No30BE=G2 0, 1BUE=N?  -n,155F=lp
A 0,9298=nT =D AZGERNT 0,283F=0R @0,9215@0d  w(,D00F=Ny
h Al =0 ,307Faill =0, R68F=08 ©N,428Fa04 0,NDCE+GT =0, 123Cm(ius
i AS  0,000E401 «=0.3NTE=05  0,124F=04 NeAGIE+0 L 0.727E=07
o A6 0.0u0E+D] 1.141E~07 «0,479€=06  0,0C0E+C1 CoBICE+CT
= AOA  CMALPHA  CLALPHA
1 “4,79  =0,0290 0.0862
e 2,76 -0,0238 0.n822
N “0,74 -0,0395 0.0738
2 1.28 -0,0159 n,0754
. 3.30 -h,0130 0.,0714
9 S5.32 «0,06109 0.9663
& 7.33 -0,009% 0,0594
o 9,35 -0,0089 N.N504
K- 10,38 w(,00R0 n,04U9
b 11,36 =3,0090 D.5386
oy 4 12,37 «0,0094 n,N316
b G!) 13,37 ),0090 n,0238
1B 14,37 -0.0106 0.2151
"": 15.37 ‘0.0115 0.00SH




LEAST SQUARE DATA FIT

CL VS Cv, 27D ORDER
CL VS CD, STH ORDER
CL v8 Crx, 25D ORDER
CD VS CLxx2, 18T NRNDEW

cL’ CM cn Chx« CLxeg c.

~0,199 «-0,057 0,032 0,033 t,016 e 27
=0.030 0,104 G.230 2,027 Yo ORG Ly NMAd
0,128 ~0.145 0.021 0,027 1,191 faQidy
0.298 =-0,185 0.03%2 0,033 Le328 falSh
0,438 -0.214 D,NAE 0,uay J,488 L.072
0,573 -0,241% NeNED 5,084 1,000 f.ane
, 04698 0,262 D070 0,072 ' 1000 PR
! 0,819 -0,283 0,099 0,000 0,000 Galiul
0,865 =0,2R9 0,123 6,000 2000 o000
0,907 «0,095 0e156 0,000 0,000 6,000
0,939 -0,300 0.191 0,000 C,000 ra0nt
0,969 -0,304 N.232 G,00n 0.000 t, 000
0.984% 0,000 0.260 6,000 6,000 G, (00
0,995 0,090 0.275 0,000 0,000 r,NO0
0,999 0,000 0.2R3 ¢,000 N.000 0,000
0.938 0,000 0,262 0,000 0,000 DeNNQ

POLYNOMIAL COEFFICIENTS

COEF Cv/CL cnsCL Chx/CL CD/CLwn2

A «0,112E400 0.271L=01 N, 262FE=N] N.254E=01
A2 ~0,264E400 =0, BONFwD] =0, 106E~(] 0,949Ew0 ]
AZ NebT9E=Q{ DoVEUES00 0,110Z2400 OJOD0E+G
A4 0,000F+901 0 15LE4DY 0.000F+01 DuDUldE+0]
15 J4N00F+01 ~0,332F 404 rNONE 4+ “.900€+OL
86  0,3006401 D, 20KE 40 0,NODE4NY 0,000E+01

CL CMCL HHye

0,199 =0,2909 0,%4¢09
=0,030 -0;2680 N, 51A0
0.128 -0,2Ues 0,4345
0,298 -0,2234 G U734
0,438 (), 20US8 0,e548%
0.57% ~0,1RA1 ANLu3461
0,098 -0,14690 t,G51090
0.819 -0.,1%27 t.lhr27
0,868 -0, 1464 0,3940
0,907 -0 11C7 £.2407
0e939 =-0,13¢67% CLAE63
Ne369 -N,1322 0,382
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N .
o STABILIZER N0 DEGREES RUDUER Ca0 DEGKREES
. © RASIC CO-FTGURATION
,fi: . CORRECTED 412
2 BETA (N Cy cn
6,77 -0,014 0,075 0,037
-y, 77 w(,007 -0, 0Lk 0,033
“2,76 2,067 “0,N25 D.n2R
“N,76 -0,0C1 1,008 N0
1.24 0,002 AN n,n29
g 5,25 5.010 0,055 0,034
y - LEAST SDUARE [AT# FIT, OKDER 2
: BETA CN Cy cd
g ~6,77 “0.0§3 0,072 - 0.037
o 4,77 -0,006. 0,050 0.032
-2.7b -0.0°u "'(’ncap 0.029
\) = -0|7b 0.000 'q.ﬂo-l' 00025
(!' 1,24 0,003 0,014 0,028
¥ B 3,24 N,00A p,C34 0031
" g 5.25 0,009 0.053 04035
Y
R LEAST SAUARE PLOYMO~TAL CAFFFICTENTS
Y COEF CN/ZRETE CyseoTa CN/2ETA
< Bl 0,116F=02  (,927¢w03 € ,2K0E=0]
N A2 0, 17UF=2 £ ,123Ea( fe1325=0%
" A3 =0, 4UBF=(lU «(,698Ew(y Ca2165=03
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BETA CMNRETA CYRETA

i “6.77 0.0023 0,0112
- -4,77 0.n022 N,C109
TS 2,76 0,02020 00107
i =0,76 0.,0018 C,n104
- 3 1,24 3.0016 0,010
.. 3,24 0.0015 n,009R
o 5,25 0,0013 (. 0085

QT? STEADRY WEADING SICGESLIP AMGLE

BETA cr Cy CHRETA CYEETA

~—
e

R =-0,654 0.37€=13 =0, 006k e,o0018 0.0104

AR
B I N I PR
- N R B e )
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>
‘N STABILIZER ¢.0 DEGKEES RUDDER 0.0 DEGREFES
[ ey
1 ARTA CONFIGURATION
COPPECYEL LAaTA
k- RETA cH Cy o
4
i & “6,25 0,014 0,071 0.nat
- -U,25 0,010 -0 007 0.033
o 2,24 0,003 “0,017 n,n32
. -0,24 L 000 Y 0,031
W , 1.76 o, red LG . r,030
|‘ ) ¢ 3.76 0.006 C’.03° 00035
¥y
2 LEAST SGUAKE DATA FIT, ORDER 2
) BETA oY cy to
Xe
- “6,25 ~0.014 -0, 069 0,061
- -U,25 ~0.009 NS 0.035
B -2.24 “0,005 0,024 0.031
R ' ) .- "0020 -naool -0.002 0.030
|y 1,76 0.003 n,020 0.n31
8 31,76 0,007 0,041 1,034
- 5.77 0.010 ¢.0R2 0,039
: LEAST SQUARF PLOYMONIFL COFFFICIENTS
g CUEF  C*/RETa CY/HET® Cr/FETA
i]f £ w0 UTRE=(3  (,7175ef3  (0,301E=ny
g A2 NLI9AE«0? N 00Fer 0, pT70E-ng
A3 =0.265FE«0l =N N10Fe(H N DT1F="3
‘l-
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BETA CNRETA CYBETA

=6,25 0.0023 IR
"“.25 N,NNP2 Ce.
2,24 0.,0021 d.
0,24 09,0620 ‘.
Co
r.
Co

RO T TN
PRV I APY - PN A T

1.76 N,0019

3.76 N, Cn1e

S5.77 0.0017
STEALY HEADINMG SIMESLIP ANGLE

BETA cn - Cy CrRETA CYLETY

0.242 0.36k=~12 0,003 0,0020 G.01(8

[
-

2.

Ll

Lo

3

Pt

y .

L

'i

s n L
3s .
", e

P«
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STABILIZER 0.0 DEGREES RUDDER =5.n7 DEGREES

RASIC CONFIGURATION

CORRECTEN DATA

BETA Ch Cy co
6,77 =0.,711 0,076 0.N34
=-4,77 “N,006 ~0,0458 Nea023
2,76 DHCE =0,N"N30 0,024
0,76 002 0,009 0,074

1,24 0,007 0.017 Ne027

3,24 0,014 0.,03R 0027

5,25 Ne015 0,060 fe0N29

LEAST SQUARE DATA FIT, ORDER 2

BETA o\ cy co
6,77 =0,011 g -C,074 0.0631
-4,77 =N.,N0k “0,0651 0,027
=2.76 ~0,001 “0,029 0,025
- «0,76 0,003 =0.006 0.024
1.24 0,007 0.016 0,025
3,24 0,011 0,038 0.027

5.25 0,015 0.060 0,031

COEF  Ch/aETa CY/RETA CR/BETA
Al 0.U462E=02 0,206E=(2 0,240F =01

he C.PNREa( 2 fel111E=-01 M, P257F=(3
8 w0, ZUT7E=(iil =0, 14 F=(y Pe187€=nl




BETA CMBETA CYRETA

= “6,77 0,002S 0.0113
ok =ld,77 0,0024 t.,C112
: ~2,76 0,0023 Caf111
_ 0,76 n,0021 C.N11Y
" ' 1,84 ¢,002¢ t.C110
L 3,24 n,0019 L1000
5,25 0.0017 P.C10G

STEADY HEALING SICESLIP ANGLE

P RETA, CN Cvy CHhRETA CYRETA

- -2,147 0,16E=12 ~0.022 0.0022 0.0111
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SN STARILIZER ¢.0 TREGRFES RUDLGER  =5,0 DEGREES
| BRTA (OLFIGLLATION
&
CGRRECTFI LATA
A BETA Ch cv cn
o -6,25 ~0.008 .C, 054 0,036
N =y, 24 ~(),003 -0,03y 0.03]
2,24 «0,001 -0, 017 0,031
: 0,24 n.001 0.nnp Coe0130
+ oty 1.76 n,0n8 ange a0
w4 3,77 0,010 n,L0O50 DeD34

BETA

'6025
4,24
-2.2“
-0.24
1.76
3.77
5.77

LEAST

CCEF

3|
L2
A3

LEAST SBUARE RHATA F1T,

CN

"0.007
=0.,004
«-1,001
0,002
0.006
0.010
C.014

SGUARFE PLNILAVT AL

CL/RETA

0,218Fm=n2
Nel7hE=D2
O.SH]E-’WJ

cy

«0,053
-0|¢3f|
-,017
CelC3
0,024
-0 ,0dA
8,070

CY/RETA

n-‘i")ﬁf-J?.
Na10%F ey
D YNAE =1

151

OKDER P

CNEFFICTERTS

Cr./pFTS

ch

c.036
0,032
0,030
0,029
0,031
0.034
0.039

Ne2%38e(1
(‘uB}]F"OB




RETA CNRETA CYRETA

=5h,25 N.,001% Na0218
=d,24 N.,0014 C,2N9Y
=2,24 NyN216 AP R T Y
=0,24 N 0Nn17 Gon192
1e76 Co.00010 CelM1NA
3.77 D,0020 (eN1la
5.77 N,N0pP2 tevlln

STEALY HEALTING SINESLIP ANGLE

,BETA ce. cy CHRETA » CYHRETA
=-1,459 “D12F={3 -, 049 0.09216 h,tn99
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STARILIZER 0.0 DEGKREES RUDDER =15,0 DEGREES

BASIC COFIGURATION

CORRECTED IATA

FETA Ct. Cy cn
eb,16 N.G00 “-(0.038 Ne 012
=4,76 c,nn2 N 019 He 034
-2.76 C.008 GNP VeN3u
(1,76 f.rNO 6,017 NeN30
1,25, D014 N,042 C.030 -
3,258 0,022 .07 0.038
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APPENDIX F

C-18 VS C-135 Dimensions

Cc-18
152 ft 11 in
145 ft 9 in
3610 sq ft
45 ft 8 in
625 sq ft
272.29 in

328 sq ft
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C-135
134 £t 9 in
130 £t 10 in
2433 sq ft
39 ft 8 in
500 sq ft
241.88 in

328 sq ft
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